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PREFACE. 



The exigences of the Profession seemed to require, 
for the department of Operative Dentistr)% a work that 
should contain all that is known in this branch of 
the science. To answer that requirement, the author 
of the present work has aimed to fiimish, in as com- 
pact a form as possible, the Principles of the Science, 
properly digested, the Experiments Detailed, the 
Manipulations Described, and the whole methodized 
and thus made available to the Student and the 
Practitioner. In the accomplishment of this object, 
he has, he believes, included everjthing meritorious or 
important in this department of Dental Study. 

To the dental >vriters whose labors have lightened, 
in any degree, the toil of this undertaking, the intelli- 
gent reader will ascribe the credit due; and to the 
members of the profession, whose suggestions have 
foimd place in various parts of the volume, the author 
gratefully acknowledges his obligations. 

J. TAFT. 

CixcixxATi, Jalj 1, 1839. 
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OPERATIVE DENTISTRY. 



CHAPTER I. 



INTRODUCTION. 



As introductory to the following treatise, a cursory 
consideration of those conditions and diseases of the 
teeth which demand the aid of dental surgery, would 
seem appropriate. To refer, however, to all of these, 
or to remark extendedly upon any of them, would 
not be consistent with the design of this work, or 
necessary to a proper understanding of the subjects 
proposed. Only those affections which pertain to the 
teeth directly, and which, for the most part, are con- 
fined to the tooth-substance itself, will here require 
attention. Nor will the pathology of x contiguous 
parts be introduced ; for the appropriate treatment of 
these, being mainly therapeutic rather than surgical, 
would involve a discusssion of questions not within 
the scope of the present volume. Indeed, it is pro- 

B 
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INTRODCCTION. 



posed merely to speak of those affections of the teeth, 
which generally suggest surgical remedies, and which 
are implicated more or less in the operations de- 
scribed in the following pages ; and first, of 



In this term are included those calcareous forraar 
tions commonly called tarfar, a certain coloring mat- 
ter denominated (/reea stnin, and such other impuri- 
ties on the teetli as result from neglect, the use of 
tobacco, and like causes. The word 



Implies all calcareous deposits upon the teeth. Of 
tills substance there are several varieties, the more 
obvious of which have respect to color and consist- 
ence. In color, there are all shades, from a white as 
light as that of the tooth, or even lighter, to a jet 
black ; and in consistence, all degrees, from a thick, 
gummy mucus, to the density of the dentine itself. 
The color will, in most cases, be indicative of the 
density, the lightest shade corresponding with the 
softest, and the darkest with the hardest consistence. 
The tenacity to the teetli is also in proportion to tlie 
density, the dense and dark adhering most firmly. 
The density of the deposit, too, is generally indicative 
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', the rapidity of its formation, being in an inverse 
Uio to this, 

All the varieties of tartar are compoeed princi- 

of the same elements, — phosphate of lime, 

fibrin, fut, and animal matter being contained in 

tbera all, though iu various proportions. The fact 

hat some varieties are soluble in acids, and others 

ot, has been adduced to prove that they are en- 

,' different in their composition. This, however, 

is iiccoiinted for on an otlier hypothesis: in tlie softer 

. varieties, the pliosphate of lime is so protected by 

he fat and the animal matter that, under ordinary 

tircumstances, acid can not come in contact with it; 

ut the dense varieties are very soluble, because the 

Icid readily comes in contact with the calcareous 

or t ion. 

( ori/jiii. — It ia a precipitate of the saliva, — or 
least the phosphate of lime, and probably the 
fibrin, comes into the mouth with the saliva; while 
[ perhaps the fat and other animal matter are depo- 
frora the mucus. In all cases in which this 
ubstance is formed upon the teeth, the saliva has a 
;■ definite alkaline character, holding in solution 
he phosphate of lime, which, by the action of the 
wsid mucus upon the saliva, is precipitated. 
Persons of a lymphatic temperament, or a ten- 
;y toward it, with muscles of a soft, flabby text- 
hair light, teeth of o rather inferior quality. 



iXaJ 



ISTRODUCTION, 



and a free flow of saliva, are most subject to the de- 
potsitiou of tartar; yet there are conditions of almoBt 
all constitutions, in which it is freely eliminated. 
That it is precipitated from the saliva, ia a fact so 
easily demonstrated and so generally admitted, that 
it need not here be considered. 

Hiints of Deposit. — The points at which it is depo- 
sited in the greatest quantities upon the teeth, are in 
the vicinity of the orifices of the salivary ducts; and 
hence it is found most abundant on the inner portions 
of the inferior anterior teeth, and on the buccal sui> 
faces of the KUperior molars. Frequently, also, it 
collects in considerable quantities upon the external . 
surfaces of the inlerior front teeth. The points upon 
the teeth to which it most readily attaches, are at 
the necks, immediately beneath the free margin of 
the gum, and at the termination of the enamel. A 
nucleus once formed, and it encroaches upon the 
crown of the tooth, if no means are employed to pre- 
vent its lodgment, at a rate determined by the con- 
dition of the saliva. 

It is deposited first and most abundantly on the 
necks of the teeth, because here the saliva first comes 
in contact with these organs, and here remains for 
the longest periods and in the largest quantities. 
That it is precipitated very soon after the saliva 
enters the mouth, is evident from the fact that it is 
found collected upon the superior molars, just in the 



TARTAR. 21 

tfcinity of tlie orifices of the ducf8-of-W,harton, where 
aie snliva cannot be retained for any considerable 
nme, by reason of the position, but muat very soon 
3 along upon the surfaces of the contiguous teeth, 
on which we generally find it deposited in much 
smaller quantities. Indeed, this calcareous deposi- 
tion has been eometimea found in the salivary ducts 
themselves. 

Il8 Effects. — It exercises no directly injurious intlu- 
ence upon the substance of the teeth; but it is highly 
prejudicial to the parts immediately in connection 
with (hern, upon which they depend for support. It 
encroaches upon the gums and alveoli, and cau.ies an^ 
absorption of the.se important surroundings; and as 
they become absorbed, its encroachments are accele- 
rated. In some constitutions this process goes on 
with little or no annoyance to the patient ; while in 
others, irritation, inflammation, and even suppuration 
of thegumsoccnr; and thus their destruction is effected 
in a twofold manner. This irritation and inflamma- 
tion may extend to the mucous membrane, and in- 
volve all the adjacent parts. The dental periosteum, 
also, if susceptible, as in many cases it is, will become 
implicated in the difficulty; periostitis will ensue, 
and often suppuration, thna breaking up the attach- 
ments of the teeth even before the surroundings are 
remoTOd. The alveolus, too, becomes diseased, and 
in some instances its death and exfoliation result. 
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Salivary calculus, however, never induces caries of 
the toeth, nor even favors it. On the contrary, we 
frequently meet with instances of decay entirely ar- 
rested by a deposit of tartar in the cavity. 

Persons of all ages arc subject to this affection ; 
those past middle life being most so, and tliose 
advanced in years sometimes having teeth nearly 
covered with tartar. There are some constitutions 
whose diathesis is favorable to a deposition of sali- 
vary calculuB through life. Others, again, will be 
perfectly exempt from it till some peculiar constitu- 
tional change intervenes, wlien it will begin to be 
rapidly eliminated. 

Method of removing l(. — The removal of salivary 
calculus is an operation that dwa not involve a great 
amount of skill, but, with suitable nppliance», is 
easily performed. There are two methods of effect- 
ing it; the one, that of scaling and scraping, and the 
other, that of decomposing the deposit by the appli- 
cation of an acid. The former is always to be pre- 
ferred; for, in the latter, tlie chemical action of the 
acid docs not stop with a decomposition of the de- 
posit, but, by the same affinity, attacks the tooth 
itself. For the successful accomplishment of the 
operation, instruments of various forms and curves 
will be necessary, adapted and adjusted to the 
various shapes and situations of the surfaces to be 
operated upon. The most common forms arc reprc- 
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sented in the following figure. The blade of the in- 
strument should be applied at a slightly obtuse angle 
with the surface of the tooth, just beyond the edge of 



Fig. 1. 

UAJ 



the deposit next the gum, and thus slid under the 

urtar, scaling it off to the point, in such a manner 

9 not to roughen up or abrnde the enamel. Deposits 

of this Bubstaoce on proximal surfaces of the teeth 

are to be carefully observed, and removed with in- 

truments of attenuated blades. When the thick 

icruatations have been tliua removed, the surface 

idiould then be gently scraped, so as entirely to clean 

off all remaining portions, and afterward thoroughly 

polished with fine pumice, or Arkansas- or rotten-stone, 

UtMld finished by burnishing. During the opefation, a 

frequent employment of the toothbrush with water 

will be required, to cleanse the mouth of the detached 

deposits and the increased secretions; and, in general, 

the completion of the process will occupy more than 

one sitting. Since this deposit oiten extends beneath 
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the free margin of the gum, much care is necesaar- 
to see that it all be removed. 



OBBBK TARTAR. 

This deposit has been so referred to by writers, a—* 
to convey the impression that it is of the sam^S 
generic character as salivary calculus. Such a mis- 
apprehension is hardly pardonable. The teeth oM- 
young persons only tire subject to this affection, iC^ 
being often found on those of children three or fouC 
years old. It almost always apirears on the labial 
surfaces of the superior front teeth, and in largest 
quantity near tlie margin of the gum. It Is seldom 
seen on the inferior teeth, and only on the anterior 
surfaces of the superior. The color of this deposit la 
very dark, inclining to green. Wherever it attaches, 
the surfaces of the teeth are abraded, and when it is 
of long standing, the entire enamel beneath it is 
destroyed, and the dentine is gradually involved in 
the diasuhition. This eilect ujion the teeth is not 
produced by the coloring matter observed upon them, 
but by an acid in combination with this material 
before it is deposited. Tlie stain is a precipitate 
from this compound, and the acid, leaving this, com- 
bines with the calcareous ingredients of the teeth 
to their detriment as above; but the precipitate is 
entirely innocent. 
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the teeth, and is easily removed without detriment 
to their substance; whereas the latter is a thin film, 
barelj' sufficient to stain the surface, aud yet it enters 
into the tooth-substance itself, and cannot be removed 
without detaching some portion of the tooth with it. 
The one seems rather preventive of caries, which 
does not occur beneath it ; but the other is highly 
promotive of decay. With these marked feiitures 
of difierence, it is aurprising that the two should 
ever liave been confounded, since it is so important 
that the distinctive character of each be understood, 
ill order to its correct treatment. 

T)-catmcnt. — In order to a perfect and final remedy 
for green stnin, therapeutic treatment must be com- 
bined with the operative; but only the latter will be 
here de.scribed, which has for its object the removal 
of the deposit, and the rendering of the eroded sur- 
face smooth and polished. There are two or three 
methods of accomplishing this object. When the 
erosion is but slight, it will be effected with pul- 
verized pumice or Arkansas-stone, applied with water 
till the slain disappears, and with tlie subsequent use 
of the burnisher with a solution of soap. But when 
the erosion is too extensive to be thus reduced, it 
must be cut down with a tile, and then finished with 
stone aud burnisher, as l>efore. And when the ero- 
sion is extreme, a cutting-instrument must precede 
the file. 
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IKRBGULARITy. 

By this term we imply those varmtions froin^ 
beautiful and natural position, in which the teeth arfl 
so frequently found. The principal cause of irregu- 
larity is a disproportion between the actual size of 
the arch, and the size required for the accommoda- 
tion of the teeth. When this disproportion exists, 
the teeth which are first irrupteJ, occupy very nearly 
their proi>er position; but those which come in after- 
ward, are more or less disarranged, in proportion to 
the preoccupation of the space. Tliere are cases in 
which the roots of the temporary teeth are not ab- 
sorbed, and the permanent teeth are irrupted out of 
their true position, even when there is room enough 
for tliem were the former removed. Irregularity is 
mainly confined to the front teeth, and consists in 
either an inward or an outward inclination, and, in 
some instances, both. Sometimes the incisors are 
turned round in the socket, so that the edge stands at 
a very considerable angle with the proper position. 

The upper teetti are oftener materially disarranged 
than the lower, though the latter frequently exhibit 
some irregularity in front, in consequence of a 
crowded condition. Tlie teeth most liable to be out 
of position are the cuspidate. These, of the teeth of 
replacement, are the last iu their irruption; and it 
often occurs that the arch is previously wellnigb oc- 
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cupicd; in which case they are thrown oiitwartJ- 
Wien there is any irregularity of the bicuspids, it i» 
that of ail inward inclinnlion. The first and second 
mohira are very seldom out of proper position. Thfi 
third molars, however, for want of room, are some- 
times thrown out toward the cheek, or even pre- 
vented from coming out at all in any direction. 

Eff^ts. — In all cases, irregularity is favorable to 
decay. It is even maintained by some that the 
organic structure of irregular teeth is leas perfect 
than that of regular, becau.sc tlie former are impeded 
in tlieir irruption, and thus impaired. But this, to 
Hay the least, is questionable; for it will he remem- 
bered that the crowns of the teeth are forcned and 
completely ossified before they can be affected by a 
crowded state; and it is hardly probable that they 
eould he materially modified in their structure after 
thin period. The crowns of the teeth are never de- 
foruied by a crowded condition. The principal cause 
of the liability of irregular teeth to decay, is the ftv- 
cility they furnish for the lodgment of foreign eub- 
rtttnce.t nUiut them, and the difficulty they present to 
ibi romovttl. And again, in irregular teeth, parts are 
i)H»(a\tximnlt'd that nature did not intend should be 
tMvu^ht together. Irregularity impairs the speech, 
)m (he mastication, mid ol^en distorts the coun- 
IMV wid deforms the features. 
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V and rather yellowish color. The 
* tuoth, of imperfect organization and 
ft ^BMtjr, seldom or never presents an atro- 
lifciwl miiftrinn. 

Ilfeft fitum It may be difficult to point out the 
|NMM* "iMIffW of this alTectiou, but some facts In re- 
^<ilU tv it (UM vi^ry i>b%'ioiis. There is. in every case, 
4K tilJMjiKtiuu ill the development of the enamel at 
tkn [Mtii; ut'dv&ct. and nt the time of its origin it tion. 
Ilb3«uuv cHws, doubtless, there are a deficient amount 
;^4u lultti-iur (juality of the material elaborated for 
I u^uilttiug of the structure; and this is probably 
cwtt whwn the pits exist at the irruption of the 
lit \tth»t iiistttnces, the requisite quantity of 
i(4l ttiMy be elaborated, and yet the vital energy 
tUM4(tk'W(tt 10 organize it, as in the case of the 
^l«»ivU U\ The latter condition is more fre- 
«tMu» ttl# Kirmer, as is evidenced by the more 
fl^iUDHt imwwiioe of the spots than of the pits. 
"iff^ «iW^ UhI ¥* iilfor, then, that the origin of this 
)|Jj|ii|nn iiilj» itw most part constitution.-il, and not 
ItthHV (HV commonly Iburid tr.icea of it on all 
|W|Ki^%^tM» vnamel w&s in process of formation 
^liM^I^Ul»<M'ttt« interruption. 

■ .timurbnncc, such as to interrupt the 

,,vs». would IjL' detrimental to the per- 

,4 the tooth. Again, some affections 

. .fffMnvkflVv *"**' '''° organizing power of the 
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nated is common to all the bones; some, however, 
being more frequently attacked by it than others. 
It occurs upon the roots of the teeth, but is never 
developed where there is no periosteum. The man- 
ner of its deposit is not uniform ; but it is commonly 
in an enlnrgement on the point of the root, or from 
the point some distance toward, and occasionally all 
the way to, the neck of the tooth. In some cases, it 
extends entirely round the root, and in others, is con- 
fined to one side. It sometimes results in such an 
enlargement of the root, especially if it is near the 
point, as to render the tooth very difficult of removal. 
When it is bulb-form, the entire attachment of the 
tooth may be broken up, so as to allow this to rotate 
iu the socket, and yet the tooth be very difficult to 
remove ; indeed, in some instances, impossible, with- 
out cutting away a portion of the process. 

The density of the deposit is usually greater than 
that of the root on which it is found; though in this 
respect there is considerable variation : in a few in- 
stances we have found it softer than the root proper. 
The surrounding parts are absorbed for its accommo- 
dation. The color of the substance is slightly yellow, 
not differing much from that of the root itself; and 
frequently it exhibits a semi translucent appearance. 
The rate of its formation varies considerably, some- 
times increasing so rapidly as to occasion much diffi- 
culty, and at other times seeming to advance very 
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slowly : and frequently it is arrested altogether. 
Roots are often found affected with exostosis, that 
have heen dead and crownless for a number of years, 
and yet have never, so far as known, given any trouble 
because of the affection; and teeth perfectly healthy 
in other respects may be thus affected. 

lis Efftcis. — It always increases the difficulty of re- 
moving the tooth, either by enlargement of the point 
of the fang, or by deposit upon one side of it, causing 
it to curve; in which latter case the difficulty is all 
the greater, from the impossibility of determining the 
direction of the curve. It sometimes produces a dis- 
eased condition of the surrounding parts — in some in- 
stances chronic inflammation — that will continue as 
long as the tooth remains. Nervous affections often 
^XCBult from exostosis, either through irritation caused 
r pressure on the nerve, or through the diseased 
condition of the surrounding parts. The floor of the 
antrum is sometimes absorbed away, in consequence 
of the enlargement of tlie point of the fang; and 
then disease of the lining membrane of that cavity 
generally ensues. 

The Came. — The cause of this affection is not well 
understood. It is most probably deposited by the 
periosteum when this is in an abnormal condition ; but 
what peculiar condition, it is not clearly ascertained, 
though some have supposed it to he inflammation. 
It is patent, however, that something more than a 




M' INTRODUCTION. 

state of simple inflammation exists; for there is in- 
flammation in numerous instancea without this de- 
pOBit. Again, in all cafies where there is periostitis, 
that state is definitely indicated by percussion upon 
the affected tootli; indeed, in the occlusion of the 
jaws, pain is usually experienced, Yet there are 
found many teeth whose roots are subjects of this 
deposit, that have never given imy indications, either 
by pain or otherwise, of a diseased condition. 

This subject is one in which there is room, at least 
so far as dentists are concerned, for extensive obser- 
vation. 



This consists in a wasting-away of the enamel of 
the anterior teeth, from the points toward the necks. 
The affection, however, is of too rare occurrence to 
demand extended consideration. The color of the 
enamel is not changed by this process, nor is its 
natural polish impaired by any abrasion. The den- 
tine, on becoming exposed by this removal of its 
natural protection or covering, is perfectly smooth, 
but of a yellowish cast, in some cases inclining to 
brown. When the enamel is removed, there seems 
to be a cessation of the destructive process; for the 
crowns of such teeth will, in many instances, endure 
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a long time — indeed, till they are worn down by 
friction in mastication. 
This wasting process usually begins at the points 
of the teeth, and proceeds toward the necks, on all 
till the enamel is entirely destroyed. Some- 
however, it commences on their labial sur- 
thia is particularly the case with the superior 
■rior, but very seldom with the inferior teeth. 
'he affection, however, attacks the inferior more fre- 
quently than the superior teeth ; yet it is often found 
liliug both with about equal energy. 
The cause of the disease is not well understood, 
lUgh it is generally conceded to be the operation 
an acid contaiucd in the mucus. Doubtless, the 
nt producing the affection is contained in the 
mucus; for it usually occurs where there is a large 
relative amount of this secretion; but that it is an 
nt of a very decided acid character, we are not 
ipared to affirm. Decay of the teeth does not seem 
progress with greater rapidity while this affection 
exists, than at other times; and again, the enamel 
does not present the roughened, abraded appearance 
we find resulting from the operation of any ordinary 
agent. With these apparently incongruous facts, it 
is rather difficult to arrive at a definite conclusion as 
to the precise manner in which this condition is pro- 
duced, or the exact character of the agent instru- 
mental in its production. 
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This consists in a gradual destruction of the entire 
substance of the crown of the tooth — the enamel and 
the dentine. It is an affection of comparatively rare 
occurrence. It assails the superior more often than 
the inferior teeth, though both are subject to it. It 
begins upon the points of the central incisors, wast- 
ing them away most rapidly at the median line, from 
which it progresses each way, involving the lateral 
incisors, cuspids, and sometimes the bicuspids, so that 
a curved line is presented by the edges of the teeth, 
of greater or less inclination, according to the rapidity 
of the process. When the superior teeth only are 
affected, the opening between the ends of the upper 
and of the lower front teeth, when closed, is a semi- 
ellipsis. If the inferior teeth are affected, as is some- 
times the case, then the opening will be an ellipsis. 

In the case of Mr. G., the affection had been in 
process about two years and a half; the wasting- 
away extended to the first bicuspids both above and 
below; and when the jaws were closed, the ends of 
the upper and of the lower central teeth were about 
one third of an inch asunder, and the opening was of 
the elliptical form. It was a mystery to him. Two 
years and a half before, his anterior teeth shut close 

[ether on the ends. He had not used them in the 

iltication of his food, for his molar tectli were all 
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good, and sufficient for this purpose ; and moreover it 
had been impossible for him to use them in mastica- 
tion, since he could not bring them together; and he 
had not been in the habit of putting any hard sub- 
stance between them. 

The Cause, — The cause of this affection, like that 
of denuding, is not well understood. It is supposed, 
however, to be induced by an acid contained in the 
mucus. If this supposition is correct, it must be 
some acid with whose nature we are but little, if at 
all, acquainted ; or, If any ordinary acid, it certainly 
must be modified by very peculiar circumstances. 
The surface upon which it acts is always perfectly 
Dooth and polished, never presenting that rough- 
' ened and abraded appearance caused by the action of 
any ordinary acid upon enamel or dentine. And 
again, if this affection results from the operation of 
an acid in the mucus, why does not this acid, to 
some e.xtent at least, affect the teeth at other points? 
Such is not the fact; and caries that has previously 
commenced at other points on the teeth, does not 
progress more rapidly during the existence of this 
disease, than before ; but it certainly would, if there 
were a large quantity of acid in the mucus. 

It has been supposed that the mucous follicles of 
that part of the tongue which comes in contact with 
the teeth at the affected part, are the agents that 
duce the disease. Of this, however, there is not 
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evidence sufficient to warrant an adoption of tli^* 
theory. The cupping of the molars and cuspid^^ 
bears strong indications of being an analogous pro — ^ 
cess, and yet no such influence can exist for its ac— - 
complishment. We have no theory on this subjec^E: 
to present, regarding it as still an open field for in — ■ 
vestigation. There can bo little doubt, however, that^s- 
the cause of denuding, of chemical abnision, and o^"^ 
cupping, has its origin in the constitution, is not 
merely local, and may be removed, and the affection 
arrested, by constitutional treatment. 

NECROSIS OF THE TBETH. 

By this term is understood the death of the part 
affected. It has been remarked that the condition is 
similar to mortification in the soft parts of the sys- 
tem. But in the latter there occurs a change of 
structure; whereas, in the bones, and particularly in 
the teeth, there is not necessarily any change conse- 
quent on the loss of vitality. The teeth have tbeir 
organic connection with the surrounding parts by the 
external and the internal periosteum and the pulp; 
their crowns depend for vitality upon the internal 
organism; and when this is destroyed, tbey are 
wholly necrosed, or deprived of vitality, as is evident 
from the total loss of sensibility in them immediately 
after the destruction of the pulp. 
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erosis, especially the partial form of it to which 
reference is made above. Protracted fever, or dis- 
eases of any kind that diminish the vitality of the 
constitution, will in a corresponding degree diminish 
that of the teeth, and sometimes destroy it entirely. 
Excessive medication, especially with mercurials, will 
sometimes produce partial, and occasionally total ne- 
crosis, as will also sometimes blows or violent shocks, 
when these are not sufficient to displace the teeth. 
Great and sudden changes of temperature have been 
reckoned causes of this affection; but it may Veil be 
doubted whether they are adequate, without the con- 
currence of other influences. 



CHAPTER II. 

CARIES OF THE TEETH. 

Notwithstanding the teeth are so important in 
the human ecouoiny, having functions so viirious and 
so extensive to perform, they are greatly neglected 
in most instances, and, in many subjected to positive 
violence; as, for example, in crushing or biting haxd 
substnnces, suataining weights, and suflering severe 
percussion, sudden extremes of temperature, bungling 
I dental operations, etc. Very few give that attention 
^ to these organs, which is requisite to preserve them 
from injurious influences; and, owing to artificial 
modes of life, and consequent impairment of health, 
this is often difficult to do. Indeed, these influences 
are frequently not known, and the causes of disease 
in the teeth not explored. 

Such is the truth, to some extent, in regard to 
caries; though this affection is more generally a re- 
sult of conditions well understood. The dentine is 
affected more frequently by caries than by any other 
form of disease. It is both frequent in occurrence 
and fatal in tendency. Scarcely any that have at- 



CAKIXS OF THE TEETH. 



ttUMJ luttturity, nre exempt from its ravages. It is a 
d to w oo wbk'h the resisting forces can but feebly 
withfitaiiil, aud in which the recuperative powers are 
uf uo ttVdil. Some maintain that softened dentine 
does ill luauv cades regain its nonniil density ; but 
ifais cuuuot be, unless it retains its vitaUty. But 
auv iigeut poe*es8ed of sufficient energy to decompose 
thti dviitiue, wili destroy its vitality. What is that 
de«)iii|K)Wtion ? Either a lack of vital power to 
iitiuntuiit the integrity of the organic structure, or 
tb0 ai'tioa of t«onu' agent having an af!)nity for a cer- 
tain [xul of the dentine more intent than that vital 
power. In either oise, the vitality is destroyed. In 
Ml organised structure, removal of one of its compo- 
u«i)l pMi'tii occasions a loss of vitality in the rest. 

Ouk-i* niake^ its first attack upon the dentine, and 
piVfjivtiA-ci moi>t rapidly in the direction of the tubuU. 
't*fatfitf HIV variations from this course; as, for cxam- 
utvt i" *hy htrgo superficial caries on the labial sur- 
Mm.v« vi Iho suiiorior incisors. lu many cases, too, it 
«Jh>*tKVt> immediately beneath the enamel. Portions 
yi* ibtf dentine imperfectly protected by the enamel, 
<M iwvvtiul either of an injured condition or of an im- 
y^l^tt ibruiation of the latter, are liable to be at- 
by ihiii disease ; and points that, by their 
I vi any other unfavorable circumstance, re- 
^ uyuMWW Bgcuta in contact with the tooth, are 
rcl lo decay. 
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J attack and progress of caries are modified by 
► constitution of the teeth. Theae may be defec- 
! either originally or accidentally. Original de- 
ivenees would extend to all the teeth of the same 
vidual, whilst accidental might exist only as to 
me of the teeth in the same mouth, and these only 
fe particular points. Such conditions are peculiarly 
bvoruble for the attack of caries. When the whole 
crown of the tooth is imperfectly organized, the decay 
will advance with uniform rapidity, till the whole is 
istroyed. But when it is only portions of the tooth, 
j^e caries, after a time, becomei? retarded in its prog- 

, and in some cases checked altogether. 
t Among the circumstances which modify the prog- 
i of this disease, are, a change of the condition 
character of the agencies producing it, and an 
jrease or a diminution of the amount of such agen- 
The progress of caries will also be governed 
newhat by the age of the person whose teeth it 
Itacks, and by the peculinr constitution of the 
;ans themselves ; for, in regard to constitution, 
Itefie present an almost iu6nite variety, the relative 
nportions of their constituents being exceedingly 
nous, even, in persons of the same age, aud con- 
nually varying in the same person at different ages. 
[here is a constant change going on, the calcareous 
Bents increasing, and the animal decreasing. But 
bproper relative amount of elements may be elabo- 
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rated, and yet a defective organization exist. This 
condition arises from inipotency of the organizing 
jx>«'er, or from a fniliirc of the materials to arrange 
and combine; and it is dependent entirely on occi- 
dental cniises. In vital energy, indeed, the teeth 
exhibit great diversity ; and this corresponds with, 
and to some extent depends upon, the vital energy 
of the general constitution. Dead dentine is decom- 
posed more readily than living; and hence the con- 
clusion that vitality resists caries, and that this re- 
sistance corresponds with the vigor of the vitality. 

The points most frequently attacked by caries, are 
the proximal surfaces of the teeth, the indentations 
and fissures on the masticating surfaces of the 
molars and bicuspids, the longitudinal depressions 
on tlio buccal and palatal walls of the molars, and 
the necks of the teeth at the termination of the 
onamol. On the proximal surfaces, the enamel is 
thinner than elsewhere ; and the situation is pecu- 
liarly favorable for the accumulation and retention 
of ii\juriou8 agencies. The union of the enamel in 
the fissures and indentations of the crowns of the 
molar)*, is often imperfect; and thus there is a way of 
Milntiiee for vitiated fluids to the dentine. Decay is 
^Jbttlid at the terminations or intersections of these 
^P^Hin'x earlier than at any intermediate points. The 
JwlentationH, or grooves, on the aides of the teeth, are 
lly attacked by caries at that point next to the 
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neck. Lees frequently, the disorder is exhibited at 
the neck, just beneath the border of the enamel, 
kuder which it burrows with a transverse extension. 
I The order in which the elements are removed, is 
governed by the nature of the asfncy which effects 
the decompoeition j and this is usually one having an 
Cnity far the calcareous elements strong enough to 
»troy the texture of the dentine, and remove the 
^earthy portion. Those acids whiuh have an afTinity 
for the lime of the dentine, produce its decomposition 
in this manner. When the decay is thus caused, 
the portion remaining in the cavity ia soft, and 
approximates the gelatinous condition as the cal- 
careous material is abstracted. Agents of a different 
character, too, often produce decay. Alkalies will act 
1 the animal portion of the dentine, and remove 
1 and in caries thus produced, the residue is friable 
and chalklike. In other cases the constituents are 
simultaneously removed. Nitric acid will cause an 
entire breaking-np of both the earthy and the animal 
constituents. Death of the dentine generally induces 
d ecay, decomposition being more easy after the 
^^■itality is lost. But there are exceptions to this. 
^^^Tbe dentine outside of the decay may be in an in- 
^^B^ed and irritable condition, so that contact with 
^^Bte decayed portion will produce pain ; and thus we 
may be led falsely to conclude that the softened den- 
tiDe is sensitive; and, indeed, it is maintained that 
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in some cases the partially decomposeil dentine is so, 
on the supposition that a small portion of the calca- 
reous elements may be removed, and yet the fila- 
ments of the nerve ramifying the part, not be de- 
stroyed. 

The progress of caries is fiir more rapid in the 
crowns of the teeth than in the roots, for the reason 
that the former are more exposed to the influences of 
external injuries. It is true that the crowns are 
covered by enamel, which is designed to shield the 
dentine from injury, but which ia often defective, and 
on which are accumulated agencies that it cannot re- 
sist, even when it is perfect; so that the enamel itself 
is sometimes decomposed. The roots, too, possess a 
higher degree of vitality than the crowns, and their 
ability to resist the encroachments of decay is cor- 
respondingly greater; and hence ne often find the 
roots of teeth solid and free from decay, the crowns 
of which have been removed by rapid decomposition. 
Injurious substances are sometimes pressed into con- 
tact with the dentine, through defects in the enamel, 
or under its projections, and there retained till their 
mischievous efl'ect is produced. 

It is maintained by some writers that caries is con- 
tagious. Dr. Koecker was of this opinion. The 
question, then, is, whether there is any property in 
the decayed dentine of one tooth, capable of producing 
tho «imc condition in the healthy dentine of an other. 
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e residue of abnormal dentine in the soft decay, 
msists of the animal elements and a small portion 
of earthy material; and in decay in which the gela^ 
tinoiis constituent is abstracted, the remainder is 
chalklike, consisting mainly of phosphate of lime. 
Ill neither of these is there anything that can possi- 
bly operate on the healthy dentine. There is one 
thing here, however, that is worthy of remark, and 
that has perhaps led to the mistaken notion that 
caries is contagious : decayed dentine will absorb and 
retain Quids that injuriously affect sound dentine; 
and when the decay is on the proximal portion, two 
teeth are subject to the same exciting cause. But it 
la seldom that two teeth thus situated are both in 
the same stage of decay; a fact principally attributa- 
ble to the difference in their constitution. The decay 
of the teeth in pairs has also been adduced as evi- 
dence of tiie contagions character of the disease. 
This, however, results from the fact thnt the pairs 
are formed at the same time ; are subject to the 
same influences in their formation, and hence are 
Ipnstituted alike; and if one of the pair is defective, 
i other will be in a like condition. When there is 
Vitiation of the saliva or mucus, they will be simi- 
larly affected. In no common acceptation of the 
term contagious, can it be applied to caries of the 
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that of healthy dentine, through every intermediate ' 
shade, to jtit hiack. The rate of the progress is indi" 
catod by the color of the decay, being slower as thi3 
ia darker, so that when the decay becomes almost 
stationary, the affected portion is black. The degrees 
of color are differently enumerated by different 
writers; as, by Koecker five, by others seven, and 
80 on. Three, however, are sufficient for our pur- 
pose : white, brown, and black. The sensitiveness of 
the dentine is greatest in teeth affected by tlie white 
decay, and usually decreases as the color darkens ; 
though there are exceptions to this rule; for occa- 
sionally we find teeth affected by dark decay, that 
are quite sensitive. The light-colored decay is more 
difficult to arrest than the dark. In many cases of 
the former, filling seems hardly to retard its pro- 
gress ; whereas, in the latter, by proper filling, the 
advance of the decay may be checked altogether. 
The cause of the dark color of caries is not perfectly 
comprehended. It is doubtless a deposit upon the 
decayed part, and is mo.-t probably a metallic oxyd, 
as iron, sodium, potassium, and calcium are found in 
the saliva and mucus in several combinations. 

The opinion is entertained by some, tliat this 
deposit protects the dentine from the infiuence of 
injurious agents. But this is most probably not cor- 
rect, at least to any perceivable extent. If the 
deposit does thus serve as a protection, the removal 
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<jf the discolored ^jortion would subject the dentine to 

renewed attack of caries, which experience aeeures 

it Joes not do, but that after some time it assumes 

le dark due again. Those who maintain this 

opinion, refer, in support of it, to the fact that a 

deposit of oxyd of silver being made upon a decay 

light color, by the use of nitrate of silver, the prog- 

of the decay is thereby retarded. This retardal, 

nowever, is effected more probably by a change in 

the character of the decay, than by any protection 

irded by the coating of oxyd of silver. 

irae sensitiveness commonly accompanies caries. 

does not often amount to pain, but is ratber a 

sense of uneasiness ; yet, wben anytbing is brought 

in contact with the sensitive dentine, as sudden 

changes of temperature, acids, etc., intense pain may 

be produced. Dr. Koecker remarks that caries is 

most tender in its first stages ; and Dr. Cone, that 

when a tootb is attacked by it, the sensitiveness is 

increased. The surface of the dentine, or that part 

united to the enamel, is susceptible of the most acute 

sensitiveness, since here is the place of termination 

of the nerve-fibrils which ramify the dentine, and 

which, whether in a healthy or a diseased state, are 

sensitive at their terminations than along their 

it. When there is inflammation of the dentine, 

uuense pain may be produced by the contact of an 

instrument, in a cavity of decay, at the line of union 
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of the dentine with the enamel, and. very little s 
tiveness be present elsewhere in the cavity. S^ J 
tiveness of a uniform character sometimes pervs*-* 
all parts of the cavity, %vhile at other times it r«^» 
be very intense at one point, and very slight 
entirely absent at any other. A thin lamina of ti 
dentine lining the whole cavity, may be uniformJ 
sensitive, and in some cases this sensitiveness mA. 
involve the entire body of the dentine. 

By means of this sensitiveness, warning is trans- 
mitted to the pulp, which emits osseous material with 
increased energy ; and thus a process of filling np 
the natural cavity of the tooth is instituted, that the 
decay may not encroach upon the nerve. But this 
warning may, in some degree, be transmitted to the 
pulp, though there be no increase of sensitiveness. 

This sensitiveness is modified by the character of 
the teeth, the nature of the decay, and the state of 
the patient's constitution. The teeth of the same 
person will be more sensitive at one time than at 
another, because of a greater irritability of the ner- 
vous system. Those teeth whicli decay most rapidly, 
are usually most sensitive ; though in teeth whose 
vitality is lost considerably in advance of their decay, 
there is no sensitiveness at all. Except in such cases 
as last mentioned, the whitest and most rapid decay 
has most sensitiveness, the brown much less, and the 
black scarcely any. 
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liarities of the mother, and in others, those of the 
father; while sometimes they participate those of 
both parents; and when the parental imprint is thus 
found stamped on the teeth, it will also be found that 
those of the same class decay at the same point and 
at about the same age as in the ancestor. In such 
cases the defect is manifestly hereditary; it cannot 
be accidental; the coincidences thus constantly oc- 
curring preclude any other conclusion. Hereditary 
taint, then, may be regarded oa a predisposing cause 
of caries. 

Impaired vitality is another predisposing cause ; 
and not only impaired vitality of the teeth and con- 
tiguous parts, but also that of the general system. 
Indeed, the vital vigor of the teeth depends upon 
that of the general system, and, when there is no 
local influence at work, corresponds with it ; so that 
when the general system is in the most hoallhy con- 
dition, the teeth possess the greatest power of resist- 
ance to deleterious agencies. This resisting power is, 
at best, comparatively feeble; but its feebleness is, to 
some extent, compensated by the peculiar structure 
of the teeth, which is less liable to decomposition 
than any other part of the human body. Yet the 
integrity of these organs depends much on the main- 
tenance of a healthy vitality, and this on that of the 
general system. A dead tooth will decay far more 
rapidly than a living one in similar circumstances ; 
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and hence the conclusion that vitality resists inju- 
rious agents, and tliat the resistance will be propor- 
tionate to the vitality. 

All febrile conditions promote and facilitate decay, 
and frequently in two ways : by diminishing the 
general vitality, and by changing the secretions of 
the mouth so that these act injuriously upon the 
teeth. Accompanying such conditions, there is gene- 
rally inflammation of the dentine; and in such cases, 
this always partakes of the general disorder so aa to 
become very susceptible to injury. All diseases, 
indeed, that impair the vitiility and change the secre- 
tions, may be considered predisposing causes of decay, 
■nd some even more ; dysix'psia, for instance, being 
not only predisposing, but also exciting, since it pre- 
pares in the stomach an acid that is almost continu- 
ally thrown upon the teeth, and that acts upon them 
with great energy. Residence in miasmatic regions, 
IB also a predisposing cause, inducing unfavorable 
conditions. 

Diminished vitality may result either from consti- 
tutional or from local causes. These latter are such 
as produce an irritable or diseased condition of the 
immediate parts, or an abnormal condition of the 
dentine, without the power to effect its decomposi- 
tion. Local causes of a diminution of vitality are 
not in their ciiaracter so formidable, and not so diffi- 
cult to control, as those which are constitutional. 
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Many medicinal agents are regarded as predis- 
posing causes of caries; aud among these, mercurials 
occupy a prominent place. They operate by vitiating 
the secretions of the mouth, and producing an abnor- 
mal condition of the periosteum about the fangs of 
teeth, the mucous follicles, and the salivary glands. 
Some entertain the opinion tliat the abnormal action 
of the absorbents, induced by mercurials, predisposes 
to decay. 

Dental operations performed at an improper time 
and in an improper manner, may be reckoned among 
the predisposing causes of caries. The vitality of the 
teeth may be thus impaired, or a disea.sed condition 
established, or the part operated upon may be per- 
mitted to remain rough, so that foreign substances 
will be retained, and, becoming vitiated, produce a 
deleterious effect. Often, from an improper use of 
the file, extensive inflammation of the dentine super- 
venes, which is sometimes followed by death of the 
tooth, and by disease of the contiguous parts. Arti- 
ficial substitutes imperfectly adapted, are, in many 
instances, t1ie occasion of caries; not that clasps or 
the edges of the plate tend directly to injure the 
tooth, but the agencies su[}erinduced by them do, 
aud especially when the material used is not of the 
right qmUity. 

Lack of proper exercise in mastication induces 
condition that is favorable to decay. It does 
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however, rather by favoring injurious agents to act 
on the teeth, than by imparting any direct preJispo- 
flition to the teeth themselves. Substances of all 
kinds are deposited much more rapidly when the 
teeth are idle. 

The teeth cannot, with irapimity, undergo sudden 
I transitious from one extreme of temperature to 
I Another, or even such extremes as maybe endured 
I by the surrounding parts. By these, in6ammation of 
■ the dentine may be induced, and the vitality of the 
I teeth diminished, so that, even in friable teeth, 
i checking of the enamel will occur, and thus a condi- 
tion arise that will facilitate decay. 



8XCITING CAUSES OF CARIES. 

When there is a predisposition to caries, any of the 
rexciting causes act with more vigor. Teeth that are 
|;irell constituted, and that have retained unimpaired 
(bealth and vitality, withstand influences that, in less 
liavorable circumstances, destroy theui in a very short 
I time. The immediate cause of decay is the action of 
agents chemically upon the teeth. It is not here 
proposed to enter upon an investigation of the man- 
ner in which these various agents operate ; for that 
would open up a vast field for exploration — a field 
outside of the province of this work. The sources of 
these agents, however, are several : as, vitiated secre- 
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tions of the month, the saliva, and the mucus ; abnor- 
mal secretion from the stomach ; decomposition of 
animal and vegetable substances in the mouth; acids 
taken with food, or administered as medicines; and 
galvanic action. 

Sometimes the secretions of the mouth are wholly 
acid, and thus these natural products, so vitiated, be- 
come instruments of mischief. The natural state of 
the mucus is acid, but that of the saliva alkaline ; 
so that these secretions counteract each other; but 
when the saliva and the mucus are both acid, the 
teeth must suffer. These secretions may become 
vitiated, through inability of the glands, from disease 
or an enfeebled condition, perfectly to perform their 
functions ; or the blood may be in an abnormal state, 
and the glands unable, on that account, though they 
were healthy, as they seldom are in such case, to 
elaborate healthy saliva: when the fountain is cor- 
rupt, the stream cannot be pure. Thus, anything 
that produces a diseased condition of the blood, tends 
to the decay of the teeth ; and such diseased condi- 
tion often has a direct injurious effect on the secre- 
tive apparatus, and so works a double harm. 

But to the theory of the pernicious influence of the 
saliva, it may be objected, that, if it were true, all 
parts of the teeth would ho alike affected. This 
objection, however, will Inse its force when it is con- 
sidered that the teetli, in many cases, are not equally 
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U orgnnized in all their parts ; that some parts are 
so well protected as others; and that between the 
h there is room for the retention of saliva and 
(igu substances, which there combine their influ- 
ice upon them. In cases in which there is a great 
tity of viscid saliva constantly flowing, the teeth 
!cay very rapidly. The decay is of a light color ; 
light, indeed, that, in many instances, it is difficult 
to distinguish it, by this, from undecomposcd dentine. 
The gastric fluid often becomes deranged by irrita- 
tion or disease of the stomach, so that the function 
of the latter is very imperfectly performed, and fer- 
mentation of the food occurs, evolving agents that 
ijuriously aflect the teeth. In dyspepsia, such 
;Dts are often brought in contact with the teeth by 
ictation and vomiting; and the disensed gastric 
aid, which contains a large proportion of hydro- 
chloric acid, 18 also thus brought in contact with 
them, acting upon them with great violence. After 
food commingled with this secretion is ejected from 
the stomach, the teeth will be found eroded over all 
their surfaces. Dyspeptics will appreciate this re- 
lark. In such cases, if the teeth are not of superior 
;anization, they are destroyed in a short time. 
Their surfaces thua roughened, afford a lodgment for 
foreign substances on all parts. 

The most common agents, however, that injure the 
th, are originated in the mouth, by the decompo- 
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sition of animal and vegetable raatter. By this pro- 
cess, elements are eliminated, that form new combi- 
nations, and these operate as refined instruments in 
the destruction of the teeth. Favorable conditions 
exist in the mouth for such decomposition, and also 
for such new combinations ; for there is a sufficient 
amount of heat and moisture ; and both of these, 
especially the former, facilitate the action of any acid 
upon the dentine. The character of the .saliva and 
mucus will very much modify the decomposition of 
foreign Bubstances in the mouth. If these secretions 
are both acid, the decomposition will be much more 
rapid, and more potent in its efifect. 

Again, it is sometimes the ca.se that the salivary 
glands are comparatively inactive, except when spe- 
cially excited, and yet the mucous glands still effi- 
cient, eliminating their secretion ; so tliat the mouth 
assumes an acid condition, because there is nut saliva 
sufficient to neutralize the mucus; in which condition 
decomposition of foreign substances would be greatly 
accelerated. There are many cases, however, in 
which the flow of saliva is copious, and yet the decay 
very rapid ; which is in consequence of an acid con- 
dition of both secretions, or of a rapid decomposition 
of foreign substances in the mouth. 

There are acids taken with the food that act di- 
rectly upon the teeth ; as acetic acid, or vinegar. 
Professor Westcot says: "Acetic and citric acids bo 
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I corroded the enamel in fortjeight hours, that much 
[ of it was easily removed with the fingernail." And 
I "Malic acid, or the acid of apples, in its concentrated 
I state, also acts promptly upon the teeth." Now, 
I tbese acids, in the use of many kinds of food, are 
^brought into frequent contact with the teeth. In 
I the manufacture of vinegar, sulphuric acid is often 
[employed; so that in this article of food we have 
[ that acid cither alone or combined with the acetic, 
[ the former acting with greater energy upon the teeth 
than the latter. Acetic acid also facilitates the de- 
composition of food retained in the mouth, and thus 
reproduces itself in abundance. 

After eating apples that contain a great amount of 
malic acid, the teeth will be found corroded over all 
their surfaces. This acid, as well as the others, af- 
fects the enamel somewhat, and when the latter is 
very thin, though it may not be all removed from 
wiy particular point, yet its integrity will be de- 
stroyed, so as to be readily fractured, thus admitting 
injurious agents in contact with the dentine, which is 
much more susceptible of injury from acids than the 
I enamel : points imperfectly protected by this are vio- 
lently attacked by acetic, malic, and sulphuric acids. 
In decayed cavitiea these agents produce rapid re- 
sults. They should be as much as possible avoided, 
and, when necessarily used, should be removed from 
the teeth by cleaning with great care. It would be 
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safest to employ Bome neutralizing agent after the 
use of any acids with food. During mastication, 
there is an increased secretion of saliva, which, if in 
a healthy state, will tend to neutralize any acid that 
may at the time be present, and also, by its flow, to 
remove foreign substances from the mouth. 

Salts may be decomposed in the mouth, and their 
acids act upon the teeth; as when the acid of the salt 
has a stronger affinity for any element of the tooth- 
bone than for the base with which it is combined. 
Many medical preparations contain agents peculiarly 
deleterious to the teeth ; acids being especially in 
requisilion for these, and not in homeopathic dilu- 
tions, either. The acids most commonly thus admi- 
nistered are the hydrochloric, the nitric, the sulphu- 
ric, the acetic, the tartaric, and the citric, any one of 
which will produce direct and rapid decomposition of 
the dentine, even when unaided by the temperature 
of the mouth. These acids are often administered 
by physicians, without any regard to their nature or 
their influence upon (he teeth. Sometimes, however, 
they are given through a tube; though this method 
generally does not amount to much as a precau- 
tionary measure, for in most instances the fluid comes 
in contact with all parts of the mouth. A subse- 
quent rinsing of the mouth with water eflects only a 
dilution, not an entire removal of the acid. In order 
wholly to counteract their injurious influence upon 
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i teeth, an alkaline solution should be used after 
the administration of such medicines. 

Galvanic action is a cause of decay of the teeth, 
only so far as it is a means of decomposing com- 
pounds which are in the mouth, and the elements of 
which, according to the laws of affinity, form other 
nrapounds, some of which are higldy prejudicial to 
teeth. The elements hydrogen, nitrogen, and 
r oxygon, may thus be set free from animal and vege- 
I table substances, when they will at once seek other 
elements with which to combine; and the character 
of the combinations will be determined by the nature 
of the elements, and by the attendant circumstances. 
I These compounds will frequently he of an acid char- 
acter. 

Such an arrangement may exist as will maintain a 
constant galvanic action, whoee legitimate eflects will 
be as constant upon the teeth ; and this ceaselesfl 
process cannot but make its mark. It is a favorable 
arrangement for galvanic action when there are two 
or three kinds of metals in the mouth at once, par- 
ticularly if these are such as differ in their affinities 
for oxygen. In some cases three or four kinds of 
metals are employed in tilling teeth of the same 
I mouth; in some, fillings of one metal and a plate of 
I uother; and in others, plates of so few carats are 
i that theyoxydize rapidly in the moutli, without 
the aid of any other metal. 
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COMPABATIVK LIADILITT TO DKCAT. 

All classes of teeth are not alike liable to decay. 
Their difference in this respect may arise from a dis- 
similarity in their organic structure, the best organized 
being the most capable of resisting disease; or from a 
concentration of the destructive agency upon the 
tooth first affected. The first molare are much more 
liable to decay than any other teeth, since they are 
leas perfectly developed than those formed at a later 
period of life. They are the first permanent teeth 
irrnpted, and are subjected to all the irritating con- 
ditions consequent on the removal of the temporary, 
and the irruption of the other permanent teeth. But 
these conditions, in many cases, produce no apparent 
injury upon them, they maintaining their integrity 
till all the other permanent teeth are irrupted, and 
then decaying earlier than any others. In such 
cases, the decay is a result of influences more efficient 
than those occurring on the irruption of the other 
teeth. 

After the first, the second molars are most subject 
to caries; and after these the second bicuspids. The 
latter two classes doubtless are so subject, more from 
the facility they afford to the lodgment of deleterious 
substances, than from a relatively imperfect organiza- 
tion. Besides, from six to fifteen years of age, the 
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teeth are less appreciated and less cared for than at 
a later period of life. The next most liable to decay 
are the third molars. Then follow in order the first 
bicuspids, the lateral incisors, the central incisors, and 
the cuspids. Below are appended, in tabular form, 
one thousand cases of decayed teeth, as observed 
under ordinary circumstances, exhibiting the number 
and per cent, of these in each class : — 

26, or 2} per cent, in central incisors. 

38, or 3§ ** in lateral incisors. 

24, or 2i " in canines. 

87, or 8} " in first bicuspids. 

134, or 13 j " in second bicuspids. 

370, or 37 " in first molars. 

218, or 22{ ^* in second molars. 

102, or lOi " in third molars. 

Of these, a large proportion were removed for relief 
from disease originating in caries of the dental tissue. 
In general, the superior teeth are liable to decay 
earlier and more rapidly than the inferior. 
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It is here proposed to refer only to some of the 
more common results of this affection, one of the 
most obvious of which is the exposure of the pulp of 
the tooth; on which exposure, disease ensues, and 
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finally death. During thia diseased condition of the 
pulp, there occurs that very peculiar sensation com- 
monly denominated toothache. As well as the 
destructiou of the pulp, the entire destruction of the 
crown of the tooth is the inevitable consequence of 
caries, unless this is interrupted in its progress. 
After the destruction of the pulp and the lining 
membrane, the external periosteum in many cases 
becomes involved, the affection being but an exten- 
sion of tliat which destroyed the internal periosteum. 
Inflammation and suppuration are of common occur- 
rence, by which a discharge is established from be- 
tween the margin of the gum and the neck of the 
tooth, or through a fistulous opening in the process 
and the gum, as is the case when an abscess is formed 
at the point of a root. 

A diseased condition of the alveolar process is, in 
many instances, produced by diseased and dead teeth ; 
necrosis and an exfoliation of considerable portions 
being sometimes the efil;ct. Indeed, extensive caries 
of tliL' jaw is occasionally thus produced. Disease of 
the antrum, too, is very generally induced or greatly 
aggravated by the same cause. Tumors, sometimes 
of a malignant character, connected either with the 
bony or with the soft parts, not unfrequently spring 
from this source, particularly in constitutions of a 
cancerous diathesis. Great nervous derangement 
may result, either in whole or in part, from decayed 
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ith, as does very frequently facial neuralgia, which 
is Bometimes confined to a single nerve-branch in the 
immediate vicinity of the irritating cause, sometimes 
ramified over the whole side of the face and head, 
id occasionally spread much farther, so as even to 
iplicate the shoulder and the arm. Neuralgia of 
lese, extending down to the hand, is often found to 
instantly relieved hy extraction of a diseased 
ith ; and any operator of much observation can 
.1 to mind numerous instances in which facial neu- 
Igia has been thus relieved or wholly cured. This 
.aflfection of the face, however, does not always origi- 
nate in diseased teeth; though tliere is little douht 
that, in a majority of cases, it rises wholly or par- 
tially from this cause. 

Inflammation of the mucous membrane of the 
uouth, is a common result of diseased teeth ; and it is 
liable to extend to distant parts of this membrane, 
and occasion greater difficulty than in the mouth, as 
would especially be the case when there is an irri- 
table condition of the throat and bronchia; and the 
esophagus and stomach would not be exempt. In 
what degree such an implication of the respiratory 
and the digestive apparatus is referable to diseased 
teeth, it may not be easy to determine; but it is 
impossible that a number of such teeth, involving in 
^^^^ their disease all the ramifications of the facial nerves- 
^^^^ md the whole mucous membrane of the mouth, could 
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remain there with impunity. And besides thin direct 
influence on the kings and stomnch. diseased teeth 
are constantly emitting offensive odore. winch are 
taken in by inlialation, and offensive matter, which is 
swallowed with the food. 

TRBATMBNT OF CARIES. 

In the rational treatment of caries, tlie first con- 
siderations are the nature and peculiarities of the 
obvious predisposing causes; whether these are con- 
atitutional or local; and if constitutional, whether 
they are such as can be modified by therapeutic 
treatment of the general system. If the latter, such 
treatment should be adopted as will bring about the 
most perfect state of health, so as to obviate as far as 
possible all conditions favorable to decay, by securing 
a healthy state of the mouth in all its parts — as the 
gums, the mucous membrane, the salivary glands. 
The teeth should be kept free from all deposits and 
accumulations of whatever character; for, though 
some of these may not affect the teeth directly, yet 
they induce disease of the surrounding parts, and 
thus indirectly exert a pernicious influence upon 
them. 

The foregoing remarks, however, refer rather to 
the prevention of decay than to its treatment after it 
actually exists. Yet they are, on that account, none 
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i less important, since here, aa elsewhere, preven- 
ion is better than remedy. But they apply to such 
prevention as well after decay has commenced as 
before, if the ultimate object is a preservation of the 
»th. After the first attack, the teeth are always 
lore vulnerable, and less capable of resistance. 
When decay has attacked a tooth, the treatment 
lepends upon the nature and extent of the disease. 
Kapid decay requires more prompt and energetic 
treatment than that of slow progress. Remedies 
that would be appropriate and efficient in the one, 
I would be quite inapplicable to the other. The per- 

I sistence of caries is not always in proportion to its 

^^Htolte of progress. We sometimes find teeth in which 
^^^■tbe decay is not advancing rapidly, and thence are 
^^^■ed to conclude that it may be easily arrested ; the 
^^^^fiected part, if superficial, is removed, and the den- 
^^^ tine finely polished ; and yet, after a time, decay 
again attacks the tooth at the same point. Or, where 
' the caries has penetrated the tooth, so that it re- 

quires filling, though it is skillfully filled, and the 
I plug and tooth carefully polished, yet in many in- 

^^Htatances the dentine soon softens about the border of 
^^PUie plug. 

I The extent of the decay will suggest the mode of 

treatment. Superficial caries on some parts of the 
teeth may be remedied and removed by cutting away 
the portion implicated in the disease, dressing with a 
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fine file, polishing with Arkansas, Scotch, or roUea 
stone till the fileinarks disappear, and then applying 
the burnisher very thoroughly to the entire surface 
operated upon. Afterward, the most careful atten- 
tion to cleanliness is requisite, to prevent a recur- 
rence of the attack. This treatment ia applicable to 
decay upon proximal surfaces; but in the depressions 
of the masticatory or buccal surfaces of the molars, 
and on the labial surfaces of the front teeth, it can 
not be employed. 

Sometimes the dentine, at points where it is ex- 
posed, gives warning, by acute sensitiveness, of 
threatened decomposition, before there are any other 
indications of it, thus evidencing the presence of 
some very irritating agency promotive of decay. 
Such points should receive prompt and strict atten- 
tion, and the increased sensitiveness be immediately 
subdued; as it may be, by the use of some prepara- 
tion that will counteract the exciting iniluence — some 
dentifrice or lotion containing an alkali ; or a rubbing 
of the sensitive surface with a smooth steel burnisher, 
will in many cases effect this object, and prevent the 
development of decay. 

It has been suggested that the character of the 
caries may be modified by the local application of 
therapeutic agents — that the rapid decay may be 
changed to the slow — and this, too, without regard 
to the attendant circumstances, such as the condition 
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of the sGcretiotia of tho moutb, the causes producing 
lhe(liflcase,etc.; and various Kiich agents Iiave been 
proposed. It is held that by an application of the 
nitrate of silver.the white, rapid decay being changed 
to that ot a dark color, becomes of less rapid progress. 
But there is no very palpable principle on which this 
nt can be supposed to operate to arrest caries. It 
generally conceded to be injurious to a healthy 
tooth; how, then, it becomes beneficial to one 
decayed, it is not easy to perceive. The notion may 
have originated in the fact that, after the application 
of nitrate of silver, the cavity turns dark, or black ; 
and this color being naturally associated with the 
slow (brni of decay, it may have been concluded that 
it might be thus associated by artificial means. This 
conclusion, however, is fallacious; for the coloring 
matter being the oxyd of silver deposited on the 
walls of the cavity, is wholly foreign, and holds no 
necessary relation to tlie kind of decay, or to the 
agency producing it. The deposit may possibly serve 
as a temporary shield to the dentine benpath, but 
only temporary; whereas, on the other hand, it will 
l>e remembered that nitric acid is liberated by the 
decomposition of the nitrate, and operates destruc- 
tively upon the tooth-bone. An ethereal solution of 
the terchlorid of gold has also been suggested as a 
preventive application. Its operation would be much 
the same as that of the nitrate of silver, and equally 
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inefficient. Preparations to neutralize and counteract 
the effects of deleterious ngenta upon the teeth have 
been recommended as topical applications. These 
are such as possess alkaline properties. But anything 
of this kind woidd require frequent application ; in- 
deed, it would be necessary to keep the affected part 
constantly under its intluence, as long as the sur- 
rounding conditions continued to favor decay. 

Though nothing of this kind can be relied upon 
permanently to arrest caries, yet, iu many instauces, 
much benefit is to be derived frora local treatment. 
Alkaline topical applications will, in many cases, 
alleviate the most acute sensitiveness of the dentine; 
accomplishing this, no doubt, by their neutralizing 
influence upon the irritating agents. Many opera- 
tors employ simply the bicarbonate of soda for this 
purpose, with the happiest results. As an other class 
of topical applications to check or modify caries, 
thope have been suggested, which will form an insol- 
uble compound with the gelatinous or animal portion 
of the tooth; such as tannin and some of the essen- 
tial oils. Tlie only effect of these, however, is, to 
form a shield or protection over the structure be- 
neath : there is, of course, no change effected in the 
conditions or agencies which produce the decay. 




The importance and value of the operation of fill- 
ing are obvious, from various considerations. It is 
one that is in frequent requisition. It is the only 
treatment fur decpseated caries : by it, the disease is 
arrested and the lost part restored, so far, at least, as 
it can be by a foreign substance. There is no mate- 
rial similar to that destroyed — no substance possess- 
ing the characteristics of the lost portion of the tooth 
— with which to effect the restoration. Under favor- 
able circumstances, the operation of filling is efficient 
iu arresting caries and restoring the lost portion of 
the tooth. In order, however, that it be permanent 
in its character, the case needs to be attended with 
fi(vorable conditions, and the work to be thoroughly 
done. But, two similar operations, both equally well 
performed, may result very differently as to ultimate 
success in preserving the teeth to which they may 
(kve been applied; the one effectually preventing 
rtber decay, and the other seeming to interpose to 
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it but little obstacle. Indeed, the probabilities of 
such success in different operations, equality wt-ll «c- 
complished, cannot be calculated, without consider- 
ing a variety of circumstances, such as differences in 
constitutions, in states of health, in previous and sub- 
sequent habits. 

The filling of the teeth is predicated upon the na- 
ture of decay, upon the fact that the lost portion will 
not be restored by nature, and upon the fact that 
caries is an effect of external causes, and not of any 
cause within the tooth itself. If the cause of caries 
were alone within the tooth itself, then filling would 
not be its rational treatment. The organic structure 
of the teeth is of such nature that no change will 
take pliice in it, independently of external influences. 
Any organ possessing suflicient vitality and circular 
tion to be susceptible of disease and decomposition, 
independently of external influences, possesses recu- 
perative power enough to restore to itself a lost part; 
and if dentine could be decomposed without external 
agents, the introduction of any foreign substance 
whatever into the cavity, would certainly not arrest 
the decay, but most probably would accelerate it. If 
it is true that decay of the teeth ever originates in 
constitutional causes, then the treatment should be 
cons tit utiouai, and not local, 

The filling of teeth, then, is based upon the ina- 
bility even of healthy dentine to resist the encroftch- 
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inent of decay. As lirelimiiiary to the operation, all 
the circurastances, both direct and collateral, should 
be carefully noted in every case, and the course of 
I treatment should conform to the indications thus ob- 

^^^ served. The constitution, temperament, and health 
^^B of the patient; tbo peculiarities of the teeth; their 
^^Hsasceptibility of decay ; their present condition, and 
f^Vtbat of the parts about them; the periosteum, the 
gums, the mucous membrane, the secretions of the 
mouth, tlie saliva, and the mncus, should all be 
closely considered; for only on a correct diagnosis 
can a proper treatment be based. Every operation 
should be performed as completely as, under the cir- 
cumstances, is possible. Indeed, every step in the 
operation should be perfect, before a successive one is 
attempted. All the instruments employed should be 
unexceptionable in material, form, and condition; 
inferior instruments should find no place in the case 
of the denial operator. The material fur filling 
should be of the best quality, and prepared in the 
best possible manner. Not that material for filling 
should be prepared in only one way; for some mate- 
rials, gold for instance, may be prepared in three or 
four different forms, each perfect in its kind, and effi- 
cient in the hands of the expert manipulator. While 
with instruments and material all in tlie most perfect 
condition, and with a thorough cognizance and appre- 
ciation of all the attendant circumstances, our most 
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skilful operators barely attain success, need we be 
astonished that the man ignorant of all these circum- 
stances, and possessed of only a few crude, ill-condi- 
tioned instrumentB and materials, the nature of 
which he does not understand, fails in almost every 



Much depends on therapeutic treatment; not. in- 
deed, to restore parts already lost, or to restore to 
health parts much diseased, but to avert a tendency 
to disease in parts but feebly- organized. This treat- 
ment may be either constitutional or local, or both ; 
but constitutional when there is indicated any 
idiosyncrasy favorable to decay. If, however, the 
whole difficulty is local, topical treatment only is re- 
quired. What the special treatment should be in 
either case will be more fully considered hereafter. 
Comparatively little can be accomplished by local ap- 
plication to the substance of the tooth; but the parts 
contiguous, as the gums and the mucous membrane, 
may be thus treated, with an assurance of more 
signal results. 

Though in the teeth nature does not assist to re- 
store a lost portion, as in those parts more highly 
organized, yet, to compensate in some degree, the de- 
structive process is far less rapid in the former than 
in the latter. The general surgeon depends much 
upon nature for the success of his operations; for, 
though he perform them unskilfully, yet the kind 
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energj- of nature is always present to assist liiiu; but 
in this specialty the practitioner must necessarily de- 
I'peud more upon his skill, iind leas upon the curative 
flbrts of nature. 



MATERIALS FOR FILLINO. 

In the selection of materials for filling teeth, there 
some important considerations that should be 
Eept constantly in view ; the first and principal of 
irhicli is to choose that kind which will protect the 
Etooth from further decay — protect the affected part 
Igainst the influence of those agencies on which the 
lease depends. A material or class of materials 
fcould be selected that would not, under any circum- 
stances, operate either as a local or a constitutional 
injurj-. There are several properties that materials 
for filling teeth should possess, one of the most im- 
portant of which is indeslriiciihiUfy. This term is 
twhuically applicable only to compounds; but we 
renture here to expand its sense so as to Indicate by 
t an integrity of tuibntance as well in a simple as lu a 
npound material ; for, considered with reference to 
purpose of filling, a combination of the simple 
ritb another substance, is as much a destruction as is 
i decomposition of the compound. Any substance, 
fchether simple or compound, that will not maintain 
I identity and integrity when subjected to any con- 
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ditions of the mouth, is wholly unfit to use as a ma- 
terial for filling. If compounds are employed, they 
should be such as would not be affected by the seere- 
fions of the mouth, by its temperature, or by its con- 
ditions. A mere mechanical mixture would not be 
an appropriate material ; and all compounds of the 
metals, so far as we are familiar with them, are unfit 
for this purpase, by reason of the facility with which 
they are destroyed in the mouth. 

The next most irajwrtant property of a material 
for filling, is, adftplabifili/ ; by which is meant a capa- 
bility of being wrought into suitable shapes for the 
purpose, — a facility of being applied and conformed 
to the parts upon which it is to be placed. There 
are substances that would be entirely indestructible 
in the mouth, and that would be very desirable in 
other respects as materials fur filling, yet that are 
altogether worthless for this purpose, from lack of 
adaptability. Quartz, if it possessed this property, 
would Ik; valuable as a material; but as yet there 
has been discovered no method of preparing it in an 
available form. On the other hand, man^- things 
possess the property of ndaptabitity, that are lacking 
in some other important particulars. 

The next important property is, hnnhiem. A 
material may possess all the other suitable qualities, 
and yet be too soft. A material should be hard 
enough not to be broken by any pressure or friction 
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liable to be applied. This property is especially desi- 

ble for Bllings in the masticatory surfaces of the 

bolar? and bicuspids. It would, however, be admis- 

fcble to employ a softer material for filling cavities in 

proximal surfaces of the teeth, provided it per- 

sctly excluded all foreign substances. 

Again, a material should be as nearly as possible a 
©nconductor of heat, particularly for filling sensi- 
tive teeth, or those liable to become so under the 
influence of slight causes. Extreme variations of 
-temperature will, in most instances, aggravate sensi- 
Kveness, and, in susceptible coses, produce it; and, if 
; irritation is continued, the result may be necrosis, 
lold, which possesses the largest number of desirable 
Bualities as a material for filling, is in this respect 
faery defective, being one of the beat conductors of 
at. To obviate this defect, some nonconducting 
material is employed between the gold and the sensi- 
tive portion of the tooth. The nerve is liable to be 
_ affected by sudden and extreme changes of tempera^ 
;,. Iran emitted to it through a gold plug. 
I the next place, a material should be susceptible 
of being welded, or united into a solid mass. The 
permanency of an operation depends very much 
this quality. A filling having the difTerent 
ueces which compose it pt;rfectly coii.so1i dated, will 
i much more durable than if effected with a mate- 
rial in which tliis cohesive property is lacking, can 
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be made with greater fjicility, and will be betteK 
longer retained; and mainly because such a S J 
cannot be destroyed piecemeal. Noncohesive ttm 
rial is retained by the general form of the c!i.V" 
which is to be shaped so as to bind all the pj^ 
together, and thus Iiold them in place; but a »■ 
stance that will weld, requires only two or th*" 
good retaining points, angles, or pite, properly sit 
ated, in order to be firmly and permanently fix* 
in a cavity of any form. 

Chlor. — An other desirable property of a materia 
for filling, is, such a color as shall best harmoniz 
with that of the teeth, particularly if they are i 
front. In this respect, all the metals are objectior 
able; though gold is probuhly less so than any of th 
others, the objection to this being not so much in it 
color as in its luster; which objection, however, ma; 
be partially obviated by the kind of finish given t 
the work. In teeth of certain shades — semitrans 
parent bluish white, for instance — gold, for exposei 
fillings, is very objectionable; indeed, in some casef 
as unsightly as would be an entire absence of th 
tooth ; and, in such instances, the darker metal 
would of course appear much worse. For such teetb 
some mineral substances would be mo.st desirable. 

Most of the materials employed for filling ar 
metallic; only a few uonmetallic substances hav 
been used, and these rather by way of experiment 
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Till. — This nittal has been, and is even yet, much 
employed as a material for filling. It is easily 
wrought into foilj and in that condition is readily 
adapted to the purpoae, by reason of its softness and 
pliftbilily. Fillings can be made with it in all cases 
in which nonadhosive gold foil can be used, to much 
of \vhich, indeed, it can, by skillful manipulation, be 
made superior in iidliesive property. Its quality, 
however, is greatly dependent on the manner of its 
manufacture. It is harder than lead, and in many 
cases hard enough for permanent fillings : we have 
known it retained in crown cavities of the molars, 
efiectually preserving the teeth, for fifteen years. In 
favorable conditions of the mouth, it is not materially 
changed, not oxydizing easily, and not readily uniting 
with any substances liable to be brought in contact 
with it. But in an unhealtliy mouth, with the secre- 
tions in an abnormal condition, and the teeth 
neglected, tin fillings are very rapidly destroyed. 
Such a change may take place in the mouth, as will 
in a little time destroy tin fillings that had long 
remained in good preservation ; and hence this mate- 
rial is not entirely reliable in any case, since such 
change may at any time occur. Some coses seem- 
ingly favorable to its use, are found, on examination, 
to be otherwise ; and in almost any mouth in which 
there is a large proimrlion of mucus secreted, it can 
not be depended upon for permanency. Its color 
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renders it unfit for the anterior teeth. It is a less 
perfect conductor of heat than gold ; on which ac* 
count it is frequently employed where the latter 
metal can not be. It should not be used in a tooth in 
which there is an other metal; notwithstanding some 
economical dentists do sometimes use it to fill the 
interior of large cavities, placing upon it a covering 
of gold. This method is objectionable in two parti- 
lai-s: first, the tin is softer than the gold, and 
ider much pressure yields beneath it, bo as to 
itroy the integrity of the filling; and second, when 
Quids of tiie mouth come in contact with the two 
Biet:il8, a chemical action is induced, by which the 
tin is rapidly oxydized. It is for this reason that no 
two metals should be applied to the same tooth ; as, 
for instance, tin for filling a tooth round which there is 
a gold clasp, or in contact with which is a gold plate. 
Finally, the use of this material should be deter- 
mined not only by all these circumstances, but also 
by the constitutional predisposition of the patient, 
and the character of the teeth, which should be dense 
and well organized, in order to render it at all admis- 
tle. 

Silver. — This metal was formerly in more extens- 
ive use as a material for filling, than it is at present. 
It is not, for this purpose, superior to tin in any par- 
ticular, except in being somewhat harder; and in 
some particulars it is inferior, being quite as de- 
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Tin. — Tliis metal has been, ji i- 

employed as a material for ic: 

wrought into foil, and in tlm work 

adapted to the purpose, by ro:. . wwA pos- 

pliability. Fillings can be n; iiinost un- 

in which nonadhesive gold I'u 'iKnii[)nlation. 

of which, indeed, it can, by .- ■::i. and would 

made superior in adhesivi- ■ ;■ «tit>naljle. The 

however, is greatly depeniKi . :. \\> in act upon it 
manufacture. It is hardei < . Its color, too, is ob- 
cases hard enough for pei - . hnntagos, its use has 
known it retained in cr(»' . .Midoned. 
effectually preserving the {.as k'on but little used for 
favorable conditions of t hi .. agh it possesses some of 
changed, not oxydizing -a a very high degree; as, for 
with any substances liai.. in which property it is su- 
with it. But in an uuti*:.^ other respects, however, it 
tions in an abnoria.i:^ ik»c as yet been wrought into 
negloctotl, tin fillingr.Mn be welded with facility; it 
Such a change may iito foil : and, when it is put into 
in a little time di;^^ a s^tiffness and harshness that 
remained in good piVa and condensation almost im- 
rial is not entirely xn^Ty.'^ on this account, perhaps, 
oliauiii' may at ai«^ ioAi it has been so little employed 
ingly favorable t^^ x alli^^^- It has also less adhesive- 
to Iv otherwise : ^ much sooner parts with this prop* 
thorv' is a large i^uit^liujC or bending ser\'es to stiffen- 
not Iv deiKMnIy^d^^v its applicability. Good tilling^ 
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moy be made of well prepared platinum sponge, re- 
cently annealed. It requires skillful manipulation, 
however; for tbe least moisture destroys its coliesive 
property entirely. It ia quite as good a conductor of 
heat as gold, and on tliis account equally objectiona- 
ble. In the respect of color, too, it ia undesirable. 
Platinum should never be placed in close proximity 
to tin fillings, or to gold plate or clasps of few carats. 
It is not now, however, used in filling at all, except 
for experiments. 

Gold. — Of all the metals that have a« yet been 
used for filling teeth, gold possesses more of the 
requisite properties than any other. It is more inde- 
Btructible than any other, and sufficiently so for all 
practical purposes. Twenty-carat gold ia very sel- 
dom affected by any agencies with which it is 
brought in contact in tiie mouth ; pure gold, never. 
In the filling of teeth, there are two objects to be 
aimed at: one, a sufficient hardness to withstand the 
■ wear of mastication ; the other, a thorough protection 
to the cavity against all foreign substances. For the 
attainment of the first of these, gold is not all that 
could be desired; yet it is, perhaps, as eflBcient in this 
respect as any other metal that can be employed. But 
the second object gold accomplishes perfectly; that is, 
80 long as the filling maintains its integrity; after it 
has partially worn out, it thus far fails, of course. In 
adaptability, too, gold is superior to any other metal. 
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It can be elaborated into ii variety of forms, with any 
of wbich very good fillings can be made. It can be 
perfectly conformed to any shape of surface, however 
irregular. A tooth that can be filled at all, can be 
filled with gold. This assertion was made a number 
of years ago; and if it was true then, it is much more 
true now ; for then the adhesive property of gold was 
not employed at all, or even recognized as available; 
but now, this property has been rendered efficient and 
practicable. Then, our best operators did not aim to 
unite the different portions of gold of which the fill- 
ings were composed. The idea that such consolida- 
tion could be effected, seemed never to have entered 
their minds. Indeed, with the instruments and the 
method of manipulation then employed, this adhesive 
property could not have been made available; but as 
it came to be recognized, the instruments and the 
manipulation were adapted to the purpose. For- 
merly, an ordinary gold plug when removed from a 
cavity, would be separated into as many pieces as 
originally composed it; but now, when adhesive gold 
is skillfully used, tlie mass composing a filling can not 
be divided into its original parts, but may be wrought 
into plate, wire, or foil. Nonadhesive gold — the 
modification in which, till recently, it was always 
employed — would not weld, even under great press- 
ure ; but, in the mode in which it is now prepared, 
it will weld readily nnd thorouglily. There are cer- 
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tain requisites essential to this welding property of 
gold: if it is in tlie form of foil, it nuist not present 
a smooth, planislied surface ; it must be annealed 
after haramering, in order that its ultimate particles 
maybe in the best condition for cohering; it must 
be entirely free from all deposits of foreign substance ; 
and it must be kept from exposure to the atmos- 
phere. 

Gold is a good conductor of heat; and tliis is the 
chief objection to it as a material for filling. As to 
sensitive teeth, this is a very serious objection, in 
some cases necessitating the employment of non- 
. conducting materials with it, and in others preclu- 
ding its use altogether. The color of gold, however, 
is seldom an objection to its use ; though it some- 
times renders it unsuitable for fillings in the front 
teeth. But this objection has been already adverted 
to. 

Various Preparations of Gold. — And first, of the 
manufacture of gold foih For this purpose, pure 
gold is used ; for procuring which, variou.s methods 
are employed. But the most common of these are 
insufficient for the production of gold absolutely pure. 
It 18, however, deemed irrelevant here to detail the 
process by which this end is attained : it is enough to 
premise that, for the manufacture of the best quality 
of foil, perfectly pure gold is indispensable. The 
Id is cast into an ingot about an inch wide, which 
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is placed between a pair of rollera, and rolled down 
as thin as practicable, the piece, while rolling, being 
frequently annealed. It is then cut into squares, 
which are inserted with wooden pliers between vel- 
lum leaves, a hundred and sixty or seventy in a 
pack. Over this pack two pocketH are drawn, in- 
closing it completely. The pack then, while it is 
carefully annealed, is hammered on a marble block, 
with a hammer weighing twelve or sixteen pnunds, 
till the leaves are spread out to the full extent of the 
pack. Much experience and skill are requisite to 
the proper accomplishment of this part of the work : 
by a single unskillful stmke of the hammer, a whole 
pack might be spoiled. 

Gold foil is numbered according to the grains con- 
tained in each leaf, ranging from 2 to 30. The moat 
common numbers are, 2, 3, 4, 5, 6, 8, 10, 15, 20, and 
30, the smaller, from 2 to G, being in moat frequent 
use. It has heretofore been a desideratum to obtain 
gold foil perfectly uniform ; hut some few manufac- 
turers now seem to have attained this perfection. 

Crystal Gold. — This form of gold was introduced to 
the profession about five yeara ago. Some experi- 
ments in this direction, indeed, had been made as 
early as 1825, by C. Ash, of Tendon, and again in 
1850, by Dr. S. A. Main, of New York. Their prep- 
arations, however, were simply precipitates, and 
nothing more. But in 1853, Dr. A. J. Watts, of 
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Utica, New York, obtaiued letters patent for his prep- 
aration of gold for filling teeth. Tliis preparation 
was at first denominated sponge gold, but after some 
modification, received its present name. There are 
numerous formulas by which preparations of crystal 
gold may be made ; but so far as we are acquainted 
with them, they are all embraced in two general 
methods: the one, to obtain simply a precipitate of 
the metal, adaptable to the filling of the teeth; and 
the other, to combiue this precipitate with mercury, 
and obtain a definite crystallization. For the prepa- 
ration of the sponge or crystal gold, the absolutely 
pure metal is required. This is dissolved in nitro- 
' muriatic acid, the gold being added till the solution 
is saturated. Various materials may be used to pre- 
cipitate it, the most common of which are sulphate of 
iron and oxalic acid, the latter on some accounts 
being preferable. The character of the precipitate 
» will be determined, in a great degree, by the manner 
t in which the precipitant is added : if slowly, the pre- 
cipitate will be more fibrous, or structural. 

A preparation may be made by introducing the 

precipitant gradually, and then carefully washing the 

I precipitate, and heating almost to redness. For per- 

I feet crystallization of the gold, combine the precipi- 

I tate with from six to twelve times its weight of pure 

mercury, let it stand a short time, subject to a gentle 

heat, and then remove the mercury with dilute nitric 



QENEItAL RBMARKS ON FILLING. 



acid. Afterward ivasb the nitrate of mercury from 
the gold ; place the latter upon a slide, and bring it up 
to a full red heat in a muffle^ and the gold is then in 
a condition to be used for fdliug. This is about the 
formula on which a patent was granted to A. J. 
Watts. The preparation possesses some advantages 
over gold foil : it is as readily introduced ; it is more 
capable of thorough consolidation; it has, besides t!ie 
cohesiveuess of foil, the additional property of inter- 
lacing its crystals one with another, by which prop- 
erty, even without cohesion, the pieces of a filling 
can be firmly united; and it takes a better hold 
upon the walls of the cavity, to which it presents 
edges and ends, so as to be more thoroughly adapted 
and fastened. 

Amalgam. — By this term are designated all those 
preparations formed by a combiuation of mercury 
with various other metals; most frequently with sil- 
ver and tin, but occasionally with gold, platinum, 
bismuth, cadmium, ziuc, and lead. The several form- 
ulas for amalgam need not here be specified. The 
kind most in use is prepared by melting together and 
carefully mixing pure tin and silver, filing this mixt- 
ure, when cooled, into dust, combining the latter 
witli mercury in sufficient proimrtion to give the 
requisite plasticity, and then thoroughly washing the 
whole in alcohol or boiling water, to eliminate the 
oxyds formed by the combination of the metals. If 
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her© is a redundance of mercur}', it may be removed 
■ pressing the paste in a piece of chamois skin. 
This preparation may in some cases be used for 
filling witli considerable success; but in no case can 
kit be relied upon as a durable material, its destructi- 
P. bility being no less than that of tin or silver in any 
circumstances, mid being greater where all the mer- 
cury is not removed from the surface of the filling, 
jid the surface not burnished down solid and 
vsmooth. Mercury oxydates witli considerable rapid- 
Lity when exposed to air and moisture, and with in- 
■(Creased energy, under the influence of heat, especially 
k,whcn some acid is present. This facility of ox^yda- 
k don is still increased when other metals are com- 
L bined with the mercury. Oxydation of such fillings 
L will in some cases be confined to the surface, wherever 
there is contact of moisture; in others, it will per- 
vade the whole mass, rendering it black and spongy 
throughout. 

Amalgam fillings, in a short time after their inser- 
L tion, undergo a hardening process, caused mainly by 
_, evaporation of the merenry. The con.sequence is, 
f. either that the mass becomes porous, or that it con- 
^^tracts; the former, doubtless, in cases where the 
5)xydatioi] blackens through, and the latter, where it is 
Iconfined to the surface. When a plug ia in either of 
litbese conditions, the preservation of the tooth is very 
f uncertain. On removing an ordinary amalgam plug 
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that bas been worn for some time, its entire surface 
will generally be found oxydized : and a tooth filled 
with this material generally becomes blackened, and 
its appearance ruined. 

To such objections against this material, an other 
ia to be ndded in cases in which there are fillings or 
plate of platinum or gold : galvanic action will be 
established, in a degree proportionate to the proxim- 
ity of the metals and the condition of the secre- 
tions. This may occasion miicli mischief. Some 
constitutions are very susceptible of the intluence of 
mercury; and a gradual decomposition of several 
amalgam fillings in the mouth, may seriously impair 
the general health. Therefore, before this material is 
ever employed, the health, temperament, habits of the 
patient, should be carefully noted ; for these and other 
circumstances may often indicate its inadmissibility. 

So great and so numerous are the objections to this 
material, that it is but little used by reliable opera- 
tors. Its adaptability is the main property on which 
are based the arguments in its favor : it is easily 
applied, and consolidates with considerable hardness. 
It is affirmed, also, that teeth which cannot be saved 
with anything else, may be filled with this, and made 
valuable. This, however, is not true since the em- 
ployment of the adhesive property of gold ; which 
property renders this metal e((ual in adaptability to 
amalgam. 
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NoMnefaUic Materiah. — Of the nonmetallic mate- 
rials experiraented with for filling, there are not 
many worthy of any particular conaideration. In- 
deed, gLitfa percha and its preparations constitute the 
chief nonmetallic substances now used for this pur- 
pose, though some others have been employed. 
Gutta percha is useful for temporary fillings, and, 
under ordinary circumstances, sufficiently durable. 
It is valuable for filling those teeth which it may be 
desirable to retain only a short time, or those in 
which it may be necessary temporarily to protect a 
sensitive part against tiie influence of irritating 
ngents, in order to restore it to health. Gutta 
percha is not readily decomposed by the fluids of the 
mouth, when they are in a healthy condition. In 
some inritances, we have known it worn in the 
mouth for years, with hut little change. But in 
cavities on the grinding surfaces of the molars and 
lacuBpidfi, it wilt not withstand the wear of mastica^ 
tion a great while, though long enough in most cases 
to subserve the purposes of a temporary filling. It 
possesses great adaptability : by simply being warmed 
over a spirit-lamp or in boiling water, it becomea 
plastic, and is with great facility introduced and con- 
formed to the cavity. It may be applied also in 
solution, being dissolved in chloroform till it ap- 
proaches a pasty consistence, then absorbed in a 
pledget of cotton, and introduced into the cavity; 
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where the cliloroform, evaporating, leaves the gulla 
percha as a filling. The only ohjection to this 
method is, the contraction consequent on the evapo- 
ration of the chloroform. Another property that 
renders this substance highly vnluable, is, its non- 
conduction of heat, it being in this respect as nearly 
perfect as any other material employed. 

A preparation of gutta percha with mineral sub- 
stances, known as Hiirs stupinnfj, has, for the last 
four years, been extensively used for temporary fill- 
ings; indeed, it has superseded simple guttu percha 
almost entirely. The aim of this preparation was to 
obviate two or three objections to pure gutta percha; 
as, its contractibility in the cavity, its softness, and its 
color. The composition of HiWa stopping is as fol- 
lows: Witli pure gutta percha in a plastic state, are 
mixed quicklime two parts, and quartz and feldspar 
one part each, which latter are reduced to an impal- 
pable powder, and kneaded into the mass as long as 
it wilt receive them without Incoming brittle. Such 
is the formula given by the inventor of this prepara- 
tion; though it is presumed that one of these mate- 
rials alone, namely, pulverized quartz, would be 
found entirely sufficient, since it is capable, by itself, 
of quite as much a.s is attained by all together. The 
addition of gold or platinum filings has been recom- 
mended; but no advantage is thus gained. It was at 
first claimed for this material that it would serve for 
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periuftnent fiUings ; but it was soon demonstrated in- 
sufficient. It was supposed, also, that it might be 
employed for partial fillings in large cavities, which 
could be completed with gold; but for this, too, it 
was found impracticable, since it did not make a suf- 
Bciently firm foundation. 

This preparation is applied in the same manner as 
iple gutta percha, being warmed on a porcelain or 
ital slab over a spirit-lamp till sufficiently soft, and 
then packed into the cavity. It cannot be employed 
in the form of solution, nor should it be softened in 
boiling water. It may be conveniently prepared by 
dissolving the gutta percha in chloroform to almost 
a pasty consistence, then adding the mineral sub- 
stances, and putting it into a vessel suitable for the 
'eporation of the chloroform. It should be made so 
lick, that the silex would not fall to the bottom. 
HiiCs sioppliiij or gutta percha is used, as soon 
cavity is filled, an instrument with the end 
ly as large as the orifice of the cavity, should be 
placed upon the filling, and retained there with con- 
siderable pressure till the mass is cool. We as yet 
w of nothing better for temporary fillings than 
preparation of gutta percha. 
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In describing the instruments for filling teeth, it 
will be convenient to take them somewlmt in the 
order in which they are employed in ordinary prac- 
tice; first referring to those which are used for cut- 
ting away portions of the teeth, for the purpose of 
separating them, and for drcBsing off the borders of 
cavities; then to those for removing decay and form- 
ing the cavities; and finally to those for introducing, 
consolidating, and finishing fillings. The first, then, 
that claim our attention, are the 
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These are of the thick chisel shape. They should 
be of good steel, well wrought, and thoroughly tem- 
pered. Every step in the process of their manufac- 
ture should be most perfectly executed, so as to in- 
sure an edge that will cut not only dentine, but also 
enamel, which is the hardest animal substance. Va- 
rioua sizes of the straight chisel form are required. 
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■ In nil cases they should be as thick as possible, with- 
rout being thus impaired in their efficiency; so firm 
that there may be no springing or tremulous motion 
under the pressure they are required to sustain. For 
tseparating Tront teeth, however, they must be thin 
l.€Oough to pass readily into the intended space, and 
I about one fourth of an inch wide at the edge. (See 



2.) But, for separating bicuspids and molars, 
;he instruments should be thicker and broader; as 
I thick, indeed, as the respective intervals will admit. 



|i(Fig. 3.) In some cases, they should have the edge 
loblique, as in Fig. 4. 

It is seldom that these instruments need any 

Fig. 4. 



curve. The straight form is the best, unless, as it 
rarely happens, the point to be operated upon can not 
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be reached efficieatly with it; as, for instance, in a 
small mouth, ft slight anterior curve will be required 
in the shaft of the instrument, to facilitate its ap- 
proach to the front proximal surface of a second or a 
third molar. (Fig. 5.) A heavy instrument, with a 

Fig. 6. 
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sharp point and a lateral curve, is often efficient in 
opening up cavities and cutting down strong projec- 
tions of enamel. (Fig. 6.) This cla-ss of instruments 

Fig. G. 



we consider as valuable as any other in our case. 
Every operator should have at hand a sufficient va^ 
riety to meet every demand. 



Bur Drith. — Of this indispensable class of instru- 
ments there are various forms. They should be 
manufactured of the best steel, and wrought with the 
greatest care. After having been forged as near the 
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proper size as possible, the bulb is shaped by dressing 
with a fine file, or by turning in a lathe; those 
made by the latter method being superior, and cut- 
ting much more smoothly ; they do not catch and jar 
as do those of less regular form. After the bulb is 
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should be very regular and uniform. This should 
be made by machinery, though it is usually done by 
hand. Of these instruments, there should be a 



variety in size, the smallest considerably less than 
the smallest cavity the dentist ever attempts to fill — 
that is, about one thirtysecond of an inch in diam- 
eter, and the largest about one fifth of an inch. 
Inclusive of these extremes, there should be about 
fifteen sizes of each particular form. These instru- 
ments are used for opening cavities. With them a 
more regular and perfect orifice is made in small and 
medium-sized cavities, than by any other method. 
They are also used to some extent for forming the 
cavities, and even sometimes, in large cavities, for 
making retain! ng-ijoints for a filling. 

Commrm DriUs. — Of an other kind of drills, Fig. 
11 represents one with a square point, beveled from 

Fig. II. 



both sides, measuring from a half to a whole line in 
length, and attached to a small round shaft. The 
edges of the drills should be very hard, so that they 



may cut with the greatest celerity. Of this kind, 
there should be about ten sizes, ranging in width 
from No. 15 to No. 25 of Stub's gauge. These are 
U!?ed mainly for forming retaining-points in cavities. 
Fig. 12 18 the Bpear-shaped drill, the edges of 




which are formed by dressing from both sides; or, it 
may be, from only one, in which case it will cut only 
when rotating one way. This shape is employed 
principally for drilling out fangs for filling or receiv- 
ing pivot teeth. 

The hurs and drills may be made of pieces of wire 
one and a Iialf inches long, and fitted to a sockets 
handle that will accommodate a large number; or of 
a continuous piece of large wire. The latter is the 
preferable method, since much time is consumed in 
changing them in sockets. Tlie handles should be 
made with six or eight sides, and cut on each alter- 
nate side. In the use of these instruments, the 
socket-ring is almost indispensable. This is an open 
ring for the middle or the index finger, with a socket 
attached, in which rests the end of the handle of the 
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l'(Fig. 14.) An other, more simple in construction, 
vcalled Merrif'e drillsfock, lias recently been intro- 
Iduced to the notice of the profession. With this, 
I the drill can be applied at any desired angle, the 
I operator having as complete control of the instru- 
[ ment as of the common straight drill. (Fig. 15.) 




Broaches. — The broaches of three or four sides are 
■made of the best steel, and are of various sizes. 
■^hcy are constructed both of a straight and of a ta- 
Ppered form. They should in no case have more than 
\% spring temper, in which the color, when drawing, 
is a deep blue. These instrnments are used for en- 
larging the canals of fangs for the purpose of filling. 
Six or eight sizes will probably meet all ordinary 
cases. When the course into the canal is tortuous, 
. the temper of the instrument should be so low as to 
ing. 



EXCAVATORS. 



Of the small cutting-instruments for opening and 
brming cavities and removing decay from them, 
iiere is a great variety, though a few general forms 
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coraprjae the whole. Hitherto there has been iio 
very syBteraatic arrflngement of these instrumentSj 
fluch as the convenience both of the profession and of 
the manufacturers of dental apparatus would seem to 
dictate. In a classification that we have adopted 
and found very convenient, the classes are arranged 
by numbers, the most simple being placed under the 
first, and under each successive number a more com- 
plicated form. All the varieties are embraced in ten 
numbers, which are represented in Fig. 16. These 




varieties are discriminated by the forms of the points 
and their position on the shaft to which they are at- 
tached, and not by any curve which the shaft iniiy 
have at any distance from the point. 



EXCAVATORS, lOS 

No. 1 has Bimply a flat point slightly curved, with 
a round edge transverse to the shaft. Four sizes will 
be sufficient for ordinary purposes. 

No. 2 bos a titit point with a short curve, bringing 
the point to a right angle with the shaft ; the edge is 
transverse. This differs from No. 1 in having the 
curve more abort and abrupt, and the edge more 
nearly square. Four sizes. 

No. 3 baa a flat point with- a square, transverse 
edge, which rises at a right angle from the shaft; the 
blade being from one to two lines in length. Four sizes. 

No. 4 has a flat point, curved so as to be at a rigbt 
angle with the shaft; the blade, from the center of 
the curve to the edge, being from one and a half to 
three lines, and the edge straight. Four sizes. 

In each of the foregoing the edges should expand 
elightly in width. 

No. 5 lias a flat point with a square edge, which is 

parallel with the shaft, and rises at a rigbt angle 

I from it. The blade is from one half to two and a 

halflines in length, and from one half to one line in 

width, with no expansion at the edge. Six sizes. 

Nos. G and 7 are right and left excavators, with 
flat points and double curves; the first curve being 
at an angle of about twenty degrees, and tlie other 
lateral, right and left, reaching from the beginning of 
the 6r8t curve to the point. The length of blade is 
from two to five lines. Four sizes. 
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No. S has a creacent-ahaped point, tbe blade rising 
by a small attachment from the shaft, and making a 
right angle with it. The edge is a regular cun^e, 
describing about two fifths of a circle, and is parallel 
with the handle. The point should be perfectly 
formed. Six sizes. 

No. 9. The form of the point is the same as in No. 
8, the difference being in the position of the blade, 
the edge of which is transverse to the shaft, and rises 
from it at an angle of one hundred and thirty degrees. 
Six sizes. 

In No. 10 the point has the same shape as in Nos. 
8 and 9. The cutting edge is transverse to the shaft, 
and rises by a small neck at a right angle from it. 
Six sizes. 

Such are tbe most important forms of excavators ; 
though modifications will be required for particular 
cases. While Nos. 8, 9, and 10 are not in extensive 
use, a few operators have used them for some years, 
and prize them very highly. In many difficult cases 
they are far more applicable than any other instru- 
ment we have. For instance, in the formation of 
the cervical wall of a proximal cavity in any of the 
teeth, but particularly in the superior bicuspids and 
molars, there is no other instrument so applicable 
imd efficient as No. 9 : with it, that part of the cavity, 
so frequently neglected, is just as easily formed as 
any other. 
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f . Cases will occasionally be presented, in which some 

curvature of the shaft of the instrument will be 

requisite. But no more curve should be given than 

may be absolutely necessary, since it ia impossible to 

['manipulate with the same precision and delicacy with 

curved as with straight instruments. The degree of 

I curve necessary, in any given case will be determined 

I by the position of the decay on the tooth, and the 

I location of the latter in the mouth. 

Of Oie Manufacture of Excavators. — For making 

these instruments, there should be selected the best 

I cast-steel wire, No. 8. This should be forged down 

I BO as to leave the end large enough to form the 

I intended point. Nos. 1 to 6 inclusive, may be 

Iformed by forging, and afterward dressing up with 

i'jtbe file. Nos. 7 to 10 must be formed by the filea 

lout of a bulb left from tlie forge; for which purpose 

Idifierent forms and sizes of files will be required, in 

lewder definitely to shape all the angles and points. 

I In heating steel, cither for forging or tempering, a 

kfuU red heat should in no case be passed, since a 

I higher degree than this spoils it. After the pointe 

are formed, and made smooth with an emery stick 

or wheel, they are to be tempered; which is a delicate 

process, requiring much experience and care. The 

point should be warmed in a spirit-lamp, and then 

I covered with soap, to prevent oxj'dation and scaling. 

I The instrument is then brought up to a full red heat 
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with a spirit-lamp, blowpipe, and charcoal, and sud- 
denly plunged into a cake of soap or into cold water; 
when it will present a silvery whiteness : the steel in 
this condition is extremely hard and as friable as 
glass. It then should be polished off with an emery- 
stick or an oilstone, and drawn down to the proper 
temper. This tempering is accomplished by placing 
the edge of the instrument on a piece of cold polished 
steel or iron, and its shaft near or in the flame of a 
small spirit-lamp, and retaining it there till it changes 
to a deep blue color, graduated down to the point in 
a deep straw or copper hue. The purpose in holding 
the point of the instrument on a piece of cold 
polished iron or steel, is, that the heat there may be 
subject to complete control. The instrument is then 
to be polished with the emery-wheel and dressed up 
with the oilstone. Of the various methods of tem- 
pering, the foregoing is equal, and in convenience 
superior, to any other. 

PLUOaiNG ISSTRUMEKTS. 

For introducing and consolidating fillings, a great 
variety of instruments is in use. In filling with gold 
in some of the forms in which it is employed, the 
plugging-pliers are required, for picking up the pieces 
of gold and placing them in the proper positions in 
the cavity; in hlock-filUng they are indispensable. 
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These instruments are made of different forms and 
eizes — of different forms, to facilitate access to cavi- 
ties inconveniently located; of different sizes, to ac- 
commodate cavities of various capacities. For a large 
majority of cases, they require a slight curve, about 
half an inch from the point; for some cases, however, 
curve will have to be right-angled. (Fig. 17.) 




The points of the pliers, when shut together, should 
form the point of a plugging instrument, so that it 
may be used to some extent for consolidating the 
gold. This instrument should be about five inches 
Long, and should have no guidepin. 

The forms of condensing instruments may be mul- 
tiplied to an almost indefinite extent. They are all, 
however, but modifications of two or three general 
principles. The particular form of the plugging point 
trill be determined by the form in which the gold is 
ied. With nonadhesive gold, small square, round, 
fcarp points, of various curves, wil^ all be required. 
Fig. 18.) These points are easily kept in proper 
eonditioD, and, in some instances, are used for years 
without any change or repair. But, with adhesive 
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gold in any of its forms, the points all require to be 
serrated. There are three or four varieties of these, 




which it will be proper to describe. The first la 
square, and slightly bent about half an inch from the 
end, which is formed into four or sis definite sharp 
points with the edge of a thin file. Of this variety 
there should be about three sizes, the largest entering 
No. 18 of Stub's gauge, and the smnllest No. 25. 
The former should have six points, and the other 
two sizes four. (Fig. 19.) The cuts upon these are 



Fig. Ifl. 



e 




made directly across the end. In another variety, 
the end is rounded, and the file placed upon it at an 
acute angle with the side of the instrument, and the 
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Fig. 20. 



cuts, three in number, are made to the center of the 

I point, which thus becomes triangular, or three- 
Spronged, from a common center. (Fig. 20.} Four or 
five f-izCB of these may be employed, ranging from 18 
to 20, Stub's gauge. A thin double point, from 26 to 
28, is in many cases very valuable. Instruments with 
a condensing surface on the side, in stead of the end, 
will frequently be required for filling lateral cavities; 

I these may be denominated lateral pluggers. (Fig. 21.) 
This condensing surface sliould also be serrated, na 
already described. An instrument square at the 
point, ranging from 18 to 22, and cut upon the end 
, by passing it along the cuts of a file both ways, thus 
I vaaking a large number of small serrations at right 
Bgles across the point, is valuable for consolidating 
lie surface of a plug. (Fig, 22.) Operating super- 
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ficially, on the principle of the more deeply serrated 
instrumentBj it yet leaves the surface free from deep 




pits or indentations, and still so impressed that it will 
receive and retain more gold, if necessary, as it would 
not do, if the end of the instrument were perfectly 
smooth. A smooth -pointed instrument may be ap- 
plied after all the gold has been added. 



Fig. 23. 




Fig. 23 is an instrument with file-cut Sides. It is 
valuable for dressing down approximate fillings to a 
uniform surface. There may be two, one with the 
sides parallel with the shaft, and one with its sides 
transverse to the shaft; it terminates in a shai-p 
edge. 

In many cases a valuable instrument for consoli- 
dating is the plugging forceps, the general form of 
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which, except the beaks, is that of the ordinary 
straight extracting forceps. The beaks are formed 
into Bockets for the reception of the plugging points, 
one of which is of the common construction, but the 
other has a broad Sat surface, to rest against the 
tooth. (Fig. 24.) This instrument is applicable only 




in certain cases, principally in filling proximal cavi- 
ties. Its main advantage consists in its capability of 
applying a strong pressure upon the filling, without 
affecting the socket. Manipulation with it is less 
rapid and definite than with the ordinary condensing 
instruments; and with it, too, there is much danger 
of tracturing friable teeth. 



Of this valuable and indispensable instrument 
there is a variety of forms used by the dentist. The 
thin files (Fig. 25) are chiefly applicable to the ante- 
rior; the thick, heavy, knife-shaped (Fig. 26), to the 
posterior teeth. The latter, to facilitate their ap- 
proach to the points operated upon, have various 
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curves, some single, others double ; the double being 
preferable, since they bring the handle of the instru- 




ment on a line with ita cutting edge. The cuts upon 
this inatrument, too, are quite various; in size ran- 




ging from very coarse to very fine, and in obliquity 
from a line almost at right angles across it, to one at 
an angle of fortyfive degrees. These cuts, too, are 
either single or double, the double being those made 
across one an other. The single, however, are pref- 
erable for all operations on the teeth ; and the more 
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Uique are lo be recommeniled, since the}' cause leas 
f that jarring, unpleasant sensation to the patient. 

There are in use various forms of file-carriers, one 
of which is represented in Fig. 27, the chief advantage 



Fig. 27. 



I 01 fl 

^^^^H which is, that they retain the file much more firmly 
^^^«ian it can be held in the fingei-s. These carriers are 
made with a variety of curves, to accommodate differ- 
ent positions. There is also a great variety of small 
file-point instruments for dressing down fillings, the 
more important of which are represented in Fig. 2S. 



I 



The Use of (he File. — When a separation of the 
;th is requisite, preparatory to filling, it is accom- 
plished, either in whole or in part, with the file. 
Principally, in such a case, ita use is restricted to 
finishing and smoothing, after the greater portion of 
the work has been done with the heavy cutting 
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struiiient. The file is valuable for removing super- 
ficiftl decay, being called into frequent requisition in 
caries of this kind. It is employed to dress off fangs 
preparatory to the insertion of pivot teeth ; for which 
purpose it is required to be of a round or half-round 
form. It is used for dressing off sharp portions or 
edges of the teeth, that may be injurious to the soft 
parts, and in some cases for dressing down a tooth 
that is elongated. In finishing fillings it is indispens- 
ahle. It was formerly used to some extent in the 
treatment of irregularity; but for this purpose it is 
DOW, or should be, Abandoned. 

Mode of Uffiiig the File. — The patient should be 
conveniently seated, with the head on a Grm support, 
and under the control of the operator, who should 
occupy a position at the right of the patient in most 
cases, so disposing the head of the latter as to give 
the freest access to that point which is to be operated 
.upon. In manipulating with the file, considerable 
skill and delicacy are requisite. It should not be 
held with a stiff, unyielding grasp, so as to catch and 
jar, but should be applied with a gentle pressure, and 
drawn across the tooth with a free and flexible 
motion. It should be frequently moistened, and not 
allowed to clog with the filings, being kept free of 
these by constant applications of the brush. A 
sharp, new file, with a quick, light movement, will 
cut far more rapidly, and less unpleasantly to the 
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patient, than one that is dull or c'c.^^ 
writh a heavy pressure. If the tooth ~V^.^*^^ 
tive, the file should be moistened it^ ^^ 
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boiling, and finishing with oil. Th, 



^v>*; 



»na.y be changed by drawing the '^Xr^;^ "^^ 



as desired, and then reteraperiag. 

Tlio teeth, while being filed, bIh:^- 
by the fingers, or by an instrumeu-^ 
or a cork or a piece of soft wqq^ ^^^ 



^1 



bet-ween the tooth being filed at\^ 
opposing jaw, and the pressure 
port. The tooth being sustaxYx. 
there 



less liability to produce imtsx^= ^^ ^V^v ^** ^^ 



'^ ^^ use 



rc is less jarring experieuci^ -^ 
liability to produce imtsx^= ^^ 
■When filing the anterior t'^^VV^ ^~^ "^ ^-'^e ] 

to hold the file in the fingev^ ^* \*.^~^^ tiie 
and canines, a thin, bev^^A ~Y:>^ ^s "ene 

ierretl- In dressing "^ 



ia used should be a fiue 



a tooVt^-'^^^^'- fl''"" 



vriiicb, 
Bnaootli 
vritb 

la sepivrating j.^^ 

decayed, care sh 



ovx„ 



Nv=i 



^n. 



file is 
a file, 111 
the i 



the surface oyiot^;'^ ^ 

as possible vvVty,'^^ 

buffcharge^ ^^^ ^ 

U\^ ^VV.\^ ^«n-6tone. 



l^'^n should b 



For this 



*^^, 



>^s 



i ^he file, where I 

J , ^Ven not to cut i 

' ^^ Win often be net 



INSTBDMENTS FOR FILLIKQ. 



have a beveled edge on that aide of the file nest the 
sound tooth : in no case of this kind should a square- 
edged file be used. In cases in which it is necessary 
to file teeth that are somewhat loose in the sockets, 
and whose periosteum is in a state of irritation, to 
build up a wall of plaster of Paris round them, per- 
mitting it to harden, will very much facilitate the 
operation. This method is especially to be recom- 
mended in cases where it is necessary to dress off a. 
considerable portion from the end of one or more 
inferior front teeth. There are some teeth upon 
which the use of the file is hardly admissible; as, for 
instance, those which are highly vascular and predis- 
posed to infiammation of the dentine. Because the 
teeth of young persons are of this character, they 
should be filed but rarely, if at all ; hut, in general, 
those of adults may be filed, if properly, with impu- 
nity. The file should not he used upon the teeth, 
when the periosteum, the gums, or the mucous mem- 
brane is in a diseased condition, or strongly predis- 
posed to such a condition. It should never be used 
for the correction of irregularity of the teeth, especi- 
ally when they are sound ; nor should it be employed 
to separate sound teeth to introduce clasps. 

Filing of the teeth is an operation against which 
there has been, and still is, much prejudice, though 
without sufficient cause: whatever injury results 
from this operation, is mostly from the imperfect 
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CHAPTER V. 

SEPARATION OF THE TEETU. 



In most cases of proximal decay, the teeth, before 
the operation of filling can be i>erformed, must be 
separated; though cases are not unfrequent, where 
the space between them is sufficient to admit of free 
manipulation without this preliminary. An imper- 
fect accomplishment of this first step in the process 
of filling, is a prolific source of the many failures, in 
proximal cavities, to attain to efficient and durable 
results; for, unless this step be thoroughly performed, 
so as thus to make room for the free introduction and 
use of the various instruments requisite, no part of 
the work can be complete. Though the most com- 
mon object for which teeth are separated, js, to 
obtain apace for free manipulation with the inatru- 
meuts in filling, yet there are various other objects 
for which they have been separated, but many of 
which are now better reached by other means. It 
is sometimes necessary to cut away more than would 
otherwise Iw requisite, in order to remove thin, 
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Iname eagea of the cavity, so as to obtain borders 
I enough to sustain the filling. Teeth are in 
Bome inBtances separated for the introduction of 
clasps; a practice always to be deprecated, since it 
usually proves highly injurious. Though the prac- 
tice was once very common, yet many of our best 
operators have now, with good reason, abandoned it 
altogether. At one time, too, it was a general prac- 
tice to separate the teeth to relieve a crowded condi- 
tion; but this, also, has been abandoned. 

There are two methods of separnting the teeth : 
the one, to cut away a portion ; the other, to force 
apart by pressure, acting upon one or more teeth, as 
the circumstances admit. Formerly, all separationB 
were effected with the file, and this of very crude 
form and cut; by which instrument, especially in 
unfavorable cases, much injury has been done. 
Though the file is a valuable instrument, one that 
no other could supply, yet, for removal of any con- 
siderable portion of dentine, it is not to be recom- 
mended. Its action upon inflamed dentine is exceed- 
ingly painful, besides Ijeing tedious and wearisome to 
patient and operator ; and it is liable to irritate the 
external periosteum, and to increase inflammation. 
When a separation is to be made that requires the 
removal of a considerable portion of the tooth, the 
cbisels, or heavy cutting instruments, are to be pre- 
ferred. These, if of the proper form and temper, and 
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in good condition, are very efficient for the purpose, 
performing the work far more rapidly than the file, 
and far less iinplea-'tiintly to tlie patient. They effect 
the removal of sensitive dentine with but little or no 
pain, and without liability to increase the infliimma- 
tion, or to produce irritation or disease of the ex- 
ternal periosteum. The force of these instruments 
is sustained by the entire attachment of the tooth, 
their pressure beiny applied almost in a line with its 
axis. Besides, by their use, the contiguous teeth are 
not liable to injury, as by the use of the file they 
often are. 

The manipulation M'itli these instruments is very 
simple. For separating front teeth, the instrument 
is firmly grasped in the hand, the thumb placed on 
the point? of the teeth, and the edge applied at the 
point from which the portion is to be removed, and 
pressed gradually toward the gums, not thrust into 
the interval as a wedge before it has freely cut its 
way. In this manner, as much of the dentine as it 
ia desirable to remove, is cut off in a few moments. 
This class of instruments is invaluable fur forming 
the V-shaped spaces between the bicuspids and the 
molars. It requires a prolonged use of the file to 
make these separations properly; and hence the 
practice of attempting to fill proximal cavities with- 
out any separation at all, by oi>erating through a 
small opening at the crown angle of the tooth, or a 
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small bole drilled through its outer or inner portion. 
With the heavy cutting instruments, points upon the 
teeth, that the file cannot touch, are approached and 
operated upon with facility. 

But the method of separation by preeaure is, in 
many cases, to be preferred, especially in the case of 
anterior teeth, whose natural form it is important to 
preserve. In order to a successful separation in this 
manner, there must exist certain conditions. In the 
first place, there is to be sufficient space between the 
contiguous teeth to allow the desired separation ; for, 
if all the teeth are remaining and stand close togeth- 
er, it will be impossible to effect much separation 
by pressure; but if there is a slight space between 
some of the adjacent teeth, or if a neighboring tooth 
bos been removed, the object may be readily at- 
tained. The gums, periosteum, etc., should be in a 
healthy condition; for much injury may be done by 
attempting to separate teeth by pressure, when the 
contiguous parts are in an irritable state. In persons 
of a neuralgic diathe.sis, in those whose vital energy is 
weak, and particularly in those whose constitutional 
tendency is inflammatory, this operation is scarcely 

, admissible. If, in such cases, it is attempted at all, 
it should be proceeded with very carefully and grad- 

i ually, and would better be preceded by constitu- 
tional treatment. There are some cases in which it 
is best to make the separation partly by pressure, and 
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then to complete it by dressing off the thin, friable 
edges of the cavity with the cutting instrument or 
the file. Whether the process is to be wholly or 
only partly accomplished by pressure, should be de- 
termined beforehand. 

Various materials have been employed for sepa- 
rating the teeth by pressure, the chief of which are 
cotton, wood, India rubber, and ligatures. The con- 
dition and character of the parts to be operated upon 
will indicate the material best adapted in any given 
instance. In a good constitution, with the teeth 
firmly set, and the contiguous parts healthy, wood or 
India rubl>er may bo applied; but in cases of an op- 
posite character, a moi-e yielding and tractable mate- 
rial is indicated. The degree of pressure to he ap- 
plied and continued, will be determined by the 
susceptibility of the parts to irritation. Soreness 
usually occurs in a few hours after the introduction 
of the material. The pressure should be gradual and 
constant, slight at first, and increased in farce as the 
patient will bear; the increase being made every day, 
and continued till ample space is obtained. The 
time necessary for the completion of this process is 
from ten to twelve days ; only one separation should 
be made at a time. The teeth should be retained 
apart till the soreness has abated, before the opera- 
tion. If not thus retained too long, they will return 
to their former position. It is by some supposed thai 
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separation by pressure is admissible only in the case 
of the young, or those under thirty years of age. It 
is true that they are the most susceptible ; but the 
operation is, under favorable circumstances, proper at 
any age. 




The operation of filling teeth ia an interesting and 
important one, requiring for its successful accomplish- 
ment peculiar talent and large experience. It is the 
only means as yet ascertained of completely efifecting 
the object for which it is employed, namely, arrest of 
decay and preservation of the organs. Therapeutic 
agents avail but little here, so low ia the organization, 
and so feeble the vital power. Nature, so efficient in 
more highly organized structures, does but little, in 
disease of the teeth, toward arrest or restoration. 
Yet, on the other hand, these organs are less liable 
to decomposition by the action of foreign substances; 
indeed, the enamel is almost invulnerable to any 
agents to which it is ordinarily exposed. The den- 
tine, however, is more easily acted upon, and, when 
there is defect in the enamel, is very liable to injury. 

Scarcely an individual in our country arrives at 
mature age with a perfect set of teeth ; indeed, nine 
tenths of our people have decayed teeth at an early 
period of life. Hence, for beautifying, preserving, 
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' supplying these organs, art is in constant requisition ; 
and, in these respects, art has made great achieve- 
ments. In the operation of filling the teeth, espe- 
cially, its achievements are conspicuous; and here is 
scope for the highest skill. Every successive step in 
the process of filling a tooth demands a complete and 
conscientious application of the most efficient and 
best adapted formulas of the art. In the following 
remarks, it is proposed to analyze this whole process, 
examining, in their order, the various steps necessary 
to be taken, and endeavoring to inculcate the true 
methods of accomplishing them. 

EXAMINATION. 

"When a case is presented, there should first be a 
thorough examination, since by this all the subse- 
quent work will be modified. The points to be noted 
in the examination are as follows : 

The temperament ; the present health ; the consti- 
tutional tendencies; the secretions, the saliva and 
the mucus; the mucous membrane and the gums; 
the constitution and condition of the teeth; the num- 
ber of them remaining in the mouth ; the num- 
ber affected ; and the extent and nature of the decay, 
and the character of the agents producing it. By 
the examination we ascertain how to proceed in the 
operation; if much or but little labor is required; 
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whether the operation will be a simple or a difficult 
one; and if difficult, what circumstances render it bo: 
and, besides, some conclusion is arrived at in regard 
to the permanency of the operation. 



The next step is to open the cavity of decay, so 
that it may be approached and operated upon at all 
pointa. The particular manner of performing this ia 
determined by the extent of the decay, and its posi- 
tion upon the tooth. In all cases the opening should 
be such as to give free aceeH.'i to all parts of the 
cavity, for removing elTectually the decayed portion, 
for perfectly forming the cavity, and for introducing 
and thoroughly consolidating the filling. In central 
crown cavities of the molars and bicuspidw, the pro- 
jecting or pendent portions of enamel should be cut 
away. There are cases, however, where such por- 
tions are firm and not liable to be broken, and where 
they can be well sustained by filling under, in which 
it is admissible to leave some projection. This is 
true of only those teeth which are of good, firm 
texture. There are these two objections which may 
e.\ist to these abrupt projections of enamel: it is very 
difiicuU, and in many cases impossible, to fill perfectly 
beneath such portions ; and again, they are very 
liable to be broken down during mastication. 
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For opening up these cavities, in many cases the 
bur drill alone will be quite sufficient ; those of dif- 
ferent sizes being employed, to open up the orifice 
gradually, so that too much violence may not be done 
to the teeth. In all very small cavities, the bur is 
all that is required, 
lu cases where the decay is more extensive, and 
le cavity larger, the chiael or heavy cutting instru- 
ment, in connection with the drill, will be found very 
useful. An instrument firat brought to the notice of 
the profession by Dr. Forbes, is very valuable for 
ning and enlarging crown cavities of the molars, 
[t consists of a socket-handle, which receives a screw- 
clamp, and tliia receives the bits; which are of 
various forms, such as the gouge-, chisel-, and V-shape ; 
lese fit into the clamp, and are grasped by it, as it 




I screwed into the handle. (Fig. 29.) By its use 
he operation will be very much facilitated, and less 
jarring will be communicated to the tooth ; but after 
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it is used, the bur will be required to give a smooth, 
uniform border to the cavity. In these cases, the 
orifice should be almost or quite as large as the 
cavity within. In proximal decay, the cavity must 
be sufficiently exposed to enable the operator to see 
distinctly into it, and to manipulate freely, in all 
parts of the operation . These cavities may be 
exposed by the use of the chisel or the file, or by 
prci^sure. 



REMOVAL OF IiKCAV, 

After the cavity is opened, the next step in order 
is the removal of the decayed dentine. As a general 
rule, this should be entirely removed. There iB, 
however, some variety of opinion upon this subject. 
This difference of opinion is in regard to cases where 
an entire or a partial decomposition of the dentine 
has taken place quite to the pulp, and where, by its 
removal, the pulp would be exposed. It is main- 
tained by sonic that decayed dentine affords a better 
protection to the nerve than any artificial covering; 
and hence it is better to let it remninj since its 
adaptation to the pulp is more complete ; and it is 
not in every sense a foreign substance. 

On tiie other hand, it is contended that the de- 
cayed dentine, being in an abnormal condition, will 
irritate, and in many cases ultimately destroy the 
pulp. And again, that there is danger of making 
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There are some particulars in regard to the removal 
of decay, however, about which there is no diversity 
of opiiiiou : first, that all decomposed dentine should 
be reinoved from all parts of the cavity, where the 
pulp would not be exposed or injured thereby; and 
that in all cases it should be entirely removed from 
the lateral walls of the cavity, and especially from the 
vicinity of the orifice. Even discolored dentine should 
be removed from this point. 

Dentine often becomes changed in color when 
there is no apparent decomposition j such portion is 
usually, though not always, without vitality. It is 
not important to remove such changed portion, ex- 
cept for the appearance of the tooth ; it will produce 
no change upon the living or normal part beyond it; 
and it is better material to be in contact with the 
living part than the metal of which the filling is 
made. 

Decayed dentine is readily removed with the ex- 
cavatore. In any given case, such instrument should 
be selected as would be best adapted for the purpose, 
as well in regard to size and the form of its edge, as 
to the curvature, or inclination, of its shaft. The 
edge of the instrument should come upon the walls 
of the cavity at such an angle as to accomplish the 
work most efficiently. It should be very sharp, and 
pressed firmly to the bottom of the decay at one side, 
80 as to remove the principal part at one cut. With 
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the proper instrument, and that in the right con- 
dition, all the decay should be removed from any 

j cavity by a very few, firm, steady strokes. By this 
method less pain is caused the patient, and the work 

I of the operator is facilitated. It is intolerable to 
think of being subjected to an awkward, clumsy 
hand, with a dull, ill-shaped e.vcavator, scratching 
upon the surface of a decayed tooth, for a length of 
time, apparently to the patient, interminable. 

FOBMINQ CAVITIES. 

The next step in the operation is the formation of 
the cavity. By this the cavity is so formed that it 
will retain the filling when properly introduced. In 
very few coses is the cavity of proper form when the 
decay is removed. Much time, patience, and labor 
are required of tlie operator, for the proper accom- 
plishment of this part of the work, and much endu- 
rance on the part of the patient. Excavation is often 

I necessary to give a regular form to the cavity; and 
in this process there are several particulars worthy of 
consideration. The great object, however, is to give 
to the cavity such a form as will most certainly re- 
tain the filling in place. The cutting for the forma- 
tion of the cavity should bo accomplished with the 
least possible loss of healthy dentine; which is a 

I |)oint upon which good judgment should be exercised. 
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The strength of the walls of the cavity, and the 
ability of the parts to withstand the pressure, both in 
the introduction and consolidation of the filling and 
in the act of mastication, slioiild be well noted. It 
may be regarded as a rule from which there should 
scarcely ever be a departure, that the enamel should 
never be encroached upon in excavating to give form 
to a cavity. When thcru is but a lining of dentine 
at any given point on the enamel, after the decay ia 
removed, it should remain for the preservation of the 
enamel; it should not be cut through either by pits 
or by grooves, much less should any considerable por- 
tion be removed. 

There are cases occasionally in which the dentine 
is wholly decayed, and its removal lays bare the 
enamel ; when such a case occurs, the enamel should 
be retained as perfect as possible, and no attempt 
made to form pits or grooves in it. The reason for 
this is found in the friability of the enamel. 

It may be regarded as an axiom, that where it is 
necessary to cut the healthy dentine to give proper 
form to a cavity, it should be done at that part of 
the cavity where the tooth will sufier least from the 
loss. The precise point and amount of cutting will 
be determined by the form and size of the cavity, and 
the amount of solid dentine remaining after the decay 
is removed. 

In small cavities, where there is sufficient material 
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I to work upon, the object ia to give the cavity a 
regular form, and make the retaining points where it 
is moat convenient. 

In large cavities, where one side of the tooth is 
weak, places must be selected for making the retain- 
ing points, that will not affect the weak point. Fre- 
quently, in proximal decays of the anterior teeth, the 
labial and palatal walls are friable, and would be 
easily broken ; much cutting upon such walls would 
not be admissible. Again, the decay often extends 
toward the point of the tooth, down to the union of 
the labial and palatal plates of the enamel ; in cases 
of this kind, all that can be done at this point is to 
remove the decay; and fracture will sometimes occur, 
even in accompliBbing this. 

In some cases, as in the crown cavities of the 
molars, the cavity will be nearly or quite of proper 
form when it is perfectly opened up, and the decay 
all removed. This is the case when the decay is 
confined to a simple perforation of the dentine, with- 
out any lateral extensions. In proximal cavities, 
there is always more or less excavation of the solid 
dentine required, to give the cavity proper form. 

There is no definite rule for the formation of cavi- 
ties, that will be applicable in all cases. The form 
will be modified by the tooth, the position of tlie 
decay upon it, and the extent and ramifications of 
[ "Uie decay. It is given, by some, as a rule, that the 
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depth of a cavity should be equal to its leaat diam^ 
This is a direction, however, of no general appl- 
lion, for many cavities will be much deeper than i 
greatest diameter, as in crown cavities of the molai 
and the reverse will often occur, aa in labial cavit 
of the superior incisors, and in proximal cavities 
the molara, in which it would be impossible to ma 
anything like an approach to this rule, without e 
posing the nerve, and even cutting through the ner' 
chamber. 

A general direction, and one that we think got 
and applicable in many cases, especially in croi 
cavities of the molars, and in almost any of the de 
perforations by decay, is, to make the walls of t 
cavity as nearly as possible parallel with one an oth 
This rule is applicable in almost all small cavities. 

In medium or largc-ssized cavities, it is admissil 
to leave them slightly larger at the bottom than 
the orifice, if circumstances require; a large cavity 
this form can be perfectly filled, when a small o 
could not, from the fact that, in the former, there 
more room to manipulate with the instrument, 
introducing and consolidating the filling. 

Cavities that are larger within than at the orifi< 
should have their walls perfectly plain, smooth hi 
faces, free from transverse grooves or depressions, 
that the gold may be perfectly adapted to them. 

It is sometimes necessary to leave a cavity slight 
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little transverse grooves upon one aide will be suffi- 
cient, and in no case on more than two sides, leaving 
the others perfectly plain surfaces. 

In the formation of retaining points in difficult 
cavities, there is considerable diversity of practice — 
undercutting and grooving have been very com- 
monly employed. An other method has been very 
frequently adopted during the last three or four 
years, namely, that of drilling little holes or pits into 
the dentine at the most favorable points, these taking 
dilTerent directions. This kind of retaining points is 
much better calculated to answer the purpose, in 
filling with crystal gold, or adhesive foil by Dr. 
Arthur's method, than with the ordinary foil after 
the old methods. When these perforations are made 
at different inclinations, and then perfectly filled with 
adhesive gold of any kind, the filling will certainly 
be retained in place. For making these perforatione, 
an English broach and ii small square-edged drill are 
quite sufficient. 

Such retaining points are seldom or never required 
in crown cavities of the molars ; but in proximal 
cavities they are frequently employed with great 
advantage. In forming them, great care should be 
exercised, lest the nerve-chamber is approached by 
the instrument. In almost all cases, the proper point 
for forming them is at the bottom of the cervical wall 
of the cavity. 
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An other particular to which attention should be 
I given is the border of the orifice. It should always 
I be an object to secure an even, smooth, and strong 
' border to the orifice of the cavity. It is impossible 
to make a good finish with a rough, uneven border; 
the filling is also more exposed to injury by moeticar 
tion. The integrity of a smooth, plain surface is per- 
fectly retained under influences that would break up 
and destroy an uneven one. It is also very desirable 
to have a Jirm margin; to obtain this, it is often 
necessary to cut away more than would otherwise be 
deeirable, A smooth, firm border should not be sacri- 
I ficed for the form, and especially in the posterior 
teeth. It is very objectionable to some [wrsous to 
have the perfect form of the front teeth marred or 
inged ; hut it should be remembered that oven a 
I ftont tooth, one third cut away, and so filled as to be 
permanently preserved, is far more valuable than an 
artificial one. 

An other particular that t-hould always be observed, 

is, to obviate all acute angles. These are seldom or 

never found in proximal cavities of the molars and 

I bicuspids; occasionally' they are found in proximal 

f eavities of the cuspids, and frequently in proximal 

[•cavities of the incisors, particularly at that part of 

[ the cavity next to the cutting edge of the tooth. 

Such angles are very often found also in crown 

cavities of the molars, where there is an extension 
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of the decay along one or more of the fissurea of the 
crown. 

It is difficult — almost impossible — to fill perfectly 
a sharp angle, and hence the necessity of obliterating 
such when they occur. This may be done either 
with a small delicate cutting instrument, or with a 
email bur drill. It is an operation requiring great 
care and delicate manipulation, at least so far as the 
anterior teeth are concerned. When a sharp angle 
occurs in the proximal cavities of the front teeth, 
it is usually near the cutting edge of the tooth, 
just at the union of the labial and palatal plates of 
enamel. A small chisel-shaped instrument is very 
good for cutting out such angles : indeed, in fissures 
of crown cavities of molars, where the decay extends 
backwards, the straight, chisel-shaped instrument is 
just adapted to this purpose; but when there is an 
anterior extension, the instrument should be curved 
to almost a right angle, and forced down by pressure 
of the thumb of the left hand. Some good operators 
recommend a slight reaming at the orifice of all cavi- 
ties, where it can be accomplished. The object of 
this is twofold ; to remove the sharp angle at the ori- 
fice of the cavity, as it is liable to be roughened in 
putting in the fiiling; and to give a better border to* 
the filling. In making this bevel, the bur, if one 
is used, should be but little larger than the orifice of 
the cavity. The cutting should be but slight— just 
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saflScient to remove the sharp corners; much cutting 
here would give too thin and yielding an edge to the 
filling. 



1 



DRYING CAVITIES. 

After a cavity is properly formed, it Bhould be 
thoroughly cleaned and dried. Every particle of de- 
tached bone or foreign substance should be removed ; 
during the excavation every thing should be kept 
out, every fragment removed as soon as it is de- 
tached ; but generally there is something of the kind 
to remove after the cavity is formed. This may be 
done probably better with a syringe than by any 
other method; this, however, used in connection with 
« moist lock of cotton on a probe, will serve to re- 
move every extraneous material that may be in the 
caTity. Any foreign substance remaining in the 
cavity prevents a perfect adaptation of the gold to 
the part, and consequently as perfect an attachment 
as would otherwise be obtained. After washing out 
thoroughly, wipe out with successive locks of dry cot- 
ton, till all the moisture is removed. The ordinary 
cotton will not accomplish this very effectually. By 
washing cotton in sulphuric ether, it is much im- 
proved for this purpose. The ether removes a peculiar 
oily substance from it, and thus increases its capacity 
to absorb moisture. Ether or chloroform will either 
answer the purpose; or a boiling of the cotton in 
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water in which there is a araall portion of carb. soda, 
or some such alkali, for a short time, will accomplish 
the same thing. Bibulous and blotting paper have 
been employed for this purpose; and by some they 
are preferred. Prepared fliix has likewise been used. 
Either of these is no better than cotton well prepared. 
The respect in which the paper is any better than 
common cotton, is, that it has the same treatment in 
effect as the prepared cotton. 

With none of these things can a cavity be made 
absolutely dry. It is not necessary to have absolute 
dryness to make a good filling, yet a more perfect 
filling can be made where that condition is obtained. 
Gold takes a better hold upon a perfectly dry, than 
upon a moist surface. This is quite apparent in the 
following experiment: Place two or three blocks of 
gold in any ordinary cavity, wiped as dry as possible, 
and press them firmly in place, consolidating them as 
much as would be done in filling, and then test the 
attachment by removal. Afterward reduce the same 
cavity to absolute drynesn, take the same amount of 
gold, in the same form, and place it in the cavity, 
and consolidate as before, at the same point in the 
cavity; and then test its attachment in the same 
manner. The latter will be found much more firmly 
attached than the former. 

But it is objected that this is useless, inasmuch as 
the natural moisture of the tooth is removed, by pro- 
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Inducing absolute drynesi<, and that this will soon 
■leturn, and then the cavity will be no dryer than it 
■iCOuld have been made with good cotton or paper. 
■Admitting this, perfect dryness will remain long 
^enough for the introduction of the filling. And if 
I this is facilitated by absolute dryne.'^s, and a better 
(adaptation and attachment obtained, then it is de- 
Iwrable to obtain that condition. 

It has already been remarked that perfect dryness 
lean not be obtained with cotton or paper. To warm 
I these on a hot metallic plate, after being wrapped on 
I the instrument, will very much increase their effici- 
lency in removing moisture. Asbestos wrapped on a 
Ismail bulb-pointed instrument, and heated, is very 
Igood for drying out cavities; with it, perfect dryness 
lean bo obtained, as it can be reheated and applied 
often as necessary. To prepare this, select a 
proper-sized bulb-poiuted instrument ; a worn-out bur 
drill answers well; and Ibid over it fibers of asbestos, 
passing them a little way beyond the bulb on the 
■ ihaft of the instrument, and there binding them 
■firmly on with fine platinum wire; and the instru- 
laent is ready for use. An other method of obtaining 
I perfect dryness — one that is very certain in its 
I result — is to tlirow a jet of warm air into the cavity. 
I This is accomplished by a little instrument, simple 
I in structure and easily used. (Fig. 30.) It consists 
I of ft small blowpipe with a cylinder an inch long, 
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and half an incli in diameter ; this is placed down 
within two inches of the point of the instrument. 
This cylinder is either made of very heavy metal, or 
filled with wire or something that will retain heat ; 



Fig. 30. 




on the other end is attached a stiff India-rubber ball 
with an opening one and a half lines in diameter. 
By placing the thumb upon this opening, and making 
compression, a jet of air is forced through the point 
of the pii>e, and the cylinder l>eing previously heated, 
the temperature of the jet will correspond with that 
of the cylinder, and the velocity with which it is 
forced through tlie instrument. This jet thrown 
into a cavity that has been made as dry as possible 
by wiping, soon makes a very perceptible change, the 
walls of the cavity becoming whiter than before. 
This we consider the most desirable condition in 
respect to dryness, that can be obtained. 
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Having, in all the steps for the preparation of the 
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cavity, made tliorough work, the next thing to be 
accompUshed is the introduction and consolidation of 
the filling. The manner of performing this part of 
the work will be governed by the kind of material 
employed, and also, somewhat, by the form of the 
particular material. Some materials, as gold, for 
instance, may be used in three or four different 
forms, each involving a principle peculiar to itself; 
and each of these forms is susceptible of being used 
in different ways. It is proposed, iu the first place, 
to describe the best methoda of introducing gold, in 
the various forms in which it is or has been em- 
ployed, considering also the merits of each. 

The first method for consideration is that of filling 
ith ordinary gold foil. The principles applicable to 
use of this kind of foil also obtain in the use 
foils of other metals. Gold is used far more than 
toy thing else. The common, and, indeed, the 
almost universal method of using foil, at one period, 
was in the form of a roll, or rope, as it was sometimes 
called. By this method, the foil is cut into strips 
from one third of an inch to two inches wide, the 
th being governed somewhat by the size of the 
mty to be filled. This strip is then rolled length- 
wise, forming a loose roll. The compactness of the 
roll should dei}end upon the size of the points with 
^Hdrhich it is to be condensed ; the smaller the points, 
^^■he more compact the roll may be. 
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It may be introduced either with the condensing 
instrument or with the plugging pliers {impro[)erl_>»^ 
sometimes called plugging forceps.) 

If with the former, it is taken up at one end Ott 
the point of the instrument, and passed to the bottom 
of the cavity ; and that portion within the cavity ia 
pressed firmly against the wall where it is desirable 
to begin the filling. There is no definite uniform 
point in cavities, at which to begin the introduction 
of the gold ; usually, however, in crown cavities of 
the m()lar8, at the posterior wall. At whatever point 
the filling is commenced, the cavity should be so 
formed tliat it will retain the first jwrtion of gold in- 
troduced ; and this may be done by forming a little 
pit or groove for the reception of the portion first in- 
troduced. This is a particular that can not with im- 
punity be neglected. The gold should never change 
it« position aiter it is pressed to the wall of the 
cavity; for it can not be adapted to any other point 
after it is condensed. The end of the roll being 
placed in the cavity, it is seized far enough without 
the cavity to form a fold that will extend to the bot- 
tom, and protrude from one to two lines beyond the 
border of the orifice. This fold is pressed firmly upon 
the preceding portion of gold and adjacent walls. 
Thus fold after fold is introduced, passed to the bot- 
tom of the cavity, and, protruding from the orifice, 
consolidated firmly, each portion as it is introduced, 
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to the bottom of the filling. This can not be done 
by the use of the wedge-shaped instrument; it will 
compreps moat at its largest diameter, that is, at the 
surface of the plug. 

In no filling, even when the walls of the cavity are 
parallel, will a uniform density throughout be ob- 
tained by perforating with the wedge. The filling 
would be most dense at the surface, and less so the 
farther into the filling we go. This method is objec- 
tionable for condensing the fillings on the masticating 
surfaces of the molars; for in the act of mastication 
the inner portion would yield, and the surface of the 
filling would be crowded down into the cavity, and 
the dentine within the orifice become exposed and 
decay. In proximal fillings this objection would not 
have the same force. In forcing an instrument of a 
wedge form into a filling with suflicient force to con- 
dense the mass, there would be great danger of break- 
ing a weak wall of the cavity. The principal pressure 
is lateral, and would consequently come upon the 
side of the tooth. 

In crown cavities of the molars where there is any 
considerable inward expansion of the cavity, that 
method of condensing would be wholly inefficient; it 
would not render the inner portion dense enough to 
support the surface of the plug, and it would be 
forced down, and necesBarily be loose. In filling the 
proximal cavities of the incisors, it is very objection- 
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able on account of the great liability of breiikiug the 
inner and outer walls, which are usually quite thin. 

In preparing the foil for filling, some operators tear 
off the foil in irregular pieces, and make into little 
balls or pellets, round and loosely rolled, correspond- 
ing in size with the cavity to be filled. These pellets 
are placed in the bottom, if a crown cavity, and at 
one aide, if a proximal cavity, and condensed with a 
8harp-|}ointed instrument, attaching one pellet to an 
other till the cavity is full. This mode is not so 
good as that previously referred to, unless the gold is 
io a condition to weld perfectly; there is no con- 
tinuous portion from the bottom to the orifice of the 
cavity; and the outer portions are liable to become 
detached. Botli of these methods of arranging the 
gold are objectionable in one particular, namely, the 
irregularity of the leaves or laminte of the foil ; these 
arc placed in the cavity without any regard to regu- 
larity, and the con-sequence is, that without very 
great care, far less gold will be introduced than by 
some other arrangement. Far more difficulty is ex- 
perienced in obtaining a uniform and equal density 
than when the lamina; are placed smoothly together, 

An other method of preparing the foil is to fold it 
into from four to twelve thicknesses, then cut off 
strips in width corresponding to the diameter of the 
cavity. The strip thus prepared is introduced in the 

me manner as the roll, except that as each fold is 
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inserted, it is placed smoothly against the preceding 
portion, and kept smooth and free from wrinkles. 
By this arrangement very little force is required to 
bring the folds in perfect contact. Some care and 
skill will be necessary to bring the instrument to 
bear upon the whole surface of the fold. More gold 
can be put into a cavity in this manner than in rolls 
or pellets, unless these are used in very small por- 
tions, and condensed very perfectly as they are put in. 

nLOCK FILLING. 

An other and in some respects far preferable 
method, is filling with blocks. Some of the advant- 
ages of this method over that just described, are the 
following ; the filling can be introduced far more 
rapidly; and the laminw, or leaves of foil take a 
more perfect position in the cavity, and consequently 
the structure of the filling is better. The form of 
the cavity should he much the same as that for any 
other method of filling; there should be some retain- 
ing point so situated that the first block, or blocks, 
can be fixed firmly in place, m that there will be 
no liability of loosening during the subsequent part 
of the process. It is important to have such an ar- 
rangement, as otherwise it would be necessary to 
employ an instrument in the left liand to retain the 
first blocks in situation, till enough were introduced 
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to bind the whole by pressure upon two opposite 
points in the cavity. 

Foriiiiug Blni:he. — For forming blocks, use any 
number of foil that may be desired, usually No. 4 or 
6, and either lay four to six sheets together, or fold a 
single sheet into that number of thicknesses; then 
cut off, from the sheets thus prepared, strips about 
one third to one fourtli wider than the depth of the 
cavity to be filled ; which are then rolled on a small 
three-sided or four-nided broach — the three-sided is 
better; and this instrument should be very small; no 
larger, indeed, than is indispensable for strength. 
Its sides should be perfectly smooth, and its angles 
r sharp; ordinarily it should not taj>er, or at least very 
fcjlightly. For forming the conical blocks, some prefer 
e tapered broaches, but they can be as well made 
the parallel-sided instruments. The strip being 
flaken between the thumb and the index finger, is 
j rolled on the broach equally, till the block or cylin- 
der 16 large enough, when the strip is broken off. 
The sizes of the principal part of the blocks should 
correspond with the sizes of the cavities to be filled. 
[Different sizes and forms will be required in almost 
rail cases. Relatively large cylinders may be em- 
l|>loyed for the principal part of tiie filling. If the 
r Walls of the cavity are parallel, almost all the blocks 
Lmsy be truly cylindrical; but if there is an under- 
Lfltppin^ of one or more of the walls, the blocks nd- 
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justed to that particular part Bhoiild be cone-shaped, 
corresponding to that underdipping. A number of 
small graduated cone-shaped blocks, of diflerent de- 
grees of density, will be required for completing each 
filling; as the aperture becomes smaller, smaller 
blocka will be needed. The cone-shaped blocks are 
formed, by gradually running the strip back from the 
point of the instrument aa it is wound on ; greater or 
smaller taper can be given to it, as the strip is run 
less or more rapidly back from the point. The 
daiisity of the block can be regulated by the firmness 
with which the strip is held between the thumb and 
finger ; upon which it is well to have a fine silk or 
India-rubber covering to protect the gold from the 
perspiration of the hand. There are other methods 
of forming blocks. They may be made square, by 
making a great number of folds — fifteen to thirty — 
and from this, cutting strips as before directed, and 
then from these heavy strips cutting ofi' the blocks of 
the desired size, which will then be flat or nearly 
square. In one respect these blocks are objection- 
able : the edges, when they have been cut off, are 
rendered dense by the action of the shears, so that 
they do not possess the uniform density or consiflt- 
ence of the rolled blocks, and it is impossible to adapt 
them as perfectly to the walls of the cavity, or to one 
an other. This objection, however, may be obviated 
by cutting off the blocks with a very fine saw. 
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An other method of forming blocks, first employed 
>y Dr. Blakesley, is to roll a sheet of No. 5 foil into a 
rope, and cut off from it blocks corresponding with 
the size of the cavity to be filled. These are liable 
to the same objection as those last mentioned, the 
shears hardening them, when they are cut oiT. They 
are subject to the additional objection, that the folds 
of foil are not as regular as by either of the other 
methods. But by proper manipulationj with the gold 
prepared in this manner, snperior fillings may be 
made. The cavity formed, and the blocks prepared, 
the next step is their introduction. 

Iiiiruducifiij the Bloc/cs. — For placing the gold into 
the cavity the plugging pliers will be required; the 
points of which should be curved, so as to make the 
most perfect approach to the cavity. The points, 
too, if properly formed, may be used for condensing 
the blocks. All things being ready, with suitable 
napkins and guards for the protection of the cavity 
against the encroachment of moisture from the saliva 
and breath, the fingers of the lefl hand should press 
upon the napkin, and also hold away the soft parts. 
If there is a very acute angle, a small block should 
be first introduced with the pliers into the proper 
position, one end upon tlie bottom of the cavity, and 
the other protruding from the orifice, and pressure 
then be made upon it to consolidate it, and force it 
into its position against the wall of the cavity. This 
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\y be done with ihe pliers, or probablj- 1 
instrument forated for the parpoee. The 
the instrument broaght to bear npon the gold sfaooU 
be roughened either longitodinallj or trans^-erselv so 
that a proper surface may be left for the rvception of 
the succeeding portions. The largeat blocks are th«j 
introduced and consolidated successively as described 
The end of each left protruding till the cavit*- is 
.filled, each portion as it is introduced, should be per- 
fectly condensed. The gold should be filled in faster 
At the sides of the cavity than in the center, thus 
heing disposed round the walls til! it meets at a point 
opposite the place of beginning; and thus it is adapted 
to all the walls of the cavity before this is entirely 
filled, the last portions being introduced somewhere 
near the center of the filling. As the cavity dimin- 
ishes by the introduction of the gold, the small and 
^ore dense blocks will be required ; which should he 
ibrced in and condensed, by crowding an instrument! 
down againat the side of the cone. Some operatoraJ 
terminate the filling against the wall of the cavityJ 
;forcing down the btockK and compressing, as above,^ 
till it is full. By this method there is danger of I 
ftacturing the tootli, breaking down the wall of the I 
ity, when the filling is terminated. An otherJ 
nethod is to fill up the cavity principally witfaJ 
Wockfl, and to put in tliL- last part of the filling in^ 
the strip, fitted in from the bottom to the orifice. -1 



The objection to this nietliod is, that unluss adhesive 
foii is employed, the portion inserted in the strip is 
liable to be displaced, and in this way the whole 
filling to become destroyed. 

An other method of arranging this kind of filling, 
particularly when the bottom of the cavity is ir- 
regular, is to make a large, flat pellet, press it firmly 
into the bottom, and set the blocks upon thi« for a 
foondatioD. By this method there ia a more perfect 
adaptation of the gold to the bottom of the cavity, 
than by placing the ends of the blocks down upon an 
uneven surface. After the gold is all introduced, a 
sinaU-pointed plugger must be passed all over the 
surface, to consolidate tlie protruding portions and 
form a surface to the filling. These protruding por- 
tions should be sufficient to make the surface per- 
fectly flush with the border of the cavity ; for a de- 
pression here is fatal to a complete finish. After the 
surface is condensed with the fine and large points, 
it may be rublied down with an instrument serrated 
upon the side, and afterward with the coarse file, and 
then with the fine, etc. 

Dr. Badger de.icribes a method of filling a small 
cavity on the posterior proximal portion of a second 
molar, tlie third molar gone. The cavity is formed 
with a bur drill. A cylinder is tiion formed in the 
usual manner, and forced through a series of holes in 
a drawplute, down to the size of the bur with which 
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the ciivity is formed. The block is thus rendered 
quite dense. The cavity is then dried, and the block 
forced into it, which it exactly fits, protruding a little 
from the orifice. Tliis block is pierced in the center 
with a sharp instrument, and a small dense roll forced 
into it; and all is then condensed and finished in the 
usual manner. 

Fillets. — Pellets made by rolling fragments or 
pieces of foil between the tliumb and finger«, are used 
by some operators, and with them they profess to 
make a.'t good filling as by any other method. They 
are made of various sizes, and packed into the cavity 
with sharp-pointed or serrate-pointed instruments. 
The pieces may tlius be very solidly worked to- 
gether, and a good filling made, provided the pellets 
are not too large; they should be small enough to 
permit the point or points to work through them into 
the preceding portions. Some operators Uf^e pellets 
and crystal gold together. This may do very well, 
if the adhesive property of the gold is employed; but 
in that case, either form of the material would answer 
alone. There can not bo as much gold put in by 
pellets as by blocks well adjusted, 

Adhetfive Foil. — By this we understand that condi- 
tion of gold foil in which the leaves unite very readily 
and very firmly togther. This property of cohesion 
is possessed, in the greatest degree, by properly manu> 
factured foil, immediately after annealing. Not that 
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Annealing imparts any new property to the gold, but 

t removes obstacles to the manirestatioii of a principle 

possessed by all gold under flivorable circumstances. 

It ifl now about four years since this property was 

f-first employed in gold foil for filling teeth. To Dr. 

|R. Arthur is due the credit of first directing the 

I attention of the profession to it. He not only did 

rithis, but he entered most fully into the details of the 

manipulatious, instruments, etc., pertaining to this 

mode of operation. Almost all recently prepared 

gold foil possesses this property to a greater or less 

f degree; there are methods of preparing it, however, 

which it possesses it most fully ; all recently 

nnealed foil is adhesive. If the foil is adhesive 

1 we wish to use it, nothing further is required 

fin the way of preparation. But if it is not adhesive 

1*^88 almost all foil is not, especially if it has been 

ied to the influence of the atmosphere — it will 

quire to be made so by some process : there are 

, either of which will perfectly accomplish the 

tobject. 

The one most frequently employed, is that of heat- 
' ing the gold, either in the sheet, in the roll, or iu 
' fragments, over the flame of a spirit-lamp, almost or 
quite to a red heat; if in the sheet, it should be laid 
upon a piece of wire gauze, and paj-sed over the flame 
ef the lamp for a moment or two; if in the roll, it 
' may be taken in the center with fine pliers and 



156 



FILLING OF TEEItl. 



passed rapidly through the flame; if in small img- 
ments or pellets, placed upon a piece of charcoal and 
a light flame thrown upon them with a blowpipe. 
The other method is that adopted by Dr. Coates. 
Into a little platinum pan, large enough to huld an 
unfolded sheet of foil, are put one or two gills of rain 
water, to which are added about forty drops of sul- 
phuric acid ; and in this liquid the foil is boiled a 
few moments over the flame of a spirit-lamp. The 
acid removes ail foreign substances from the surface 
of the gold. Kemove it from the boiling liquid, and 
in a moment it is dry and ready for use, and will be 
most thoroughly adhesive. 

There are diflerent methods of using gold in this 
condition; but in general the cavity should be formed 
about as for the other methods of filling, except that 
to retain the first piece, there should be two or three 
small pits or holes made for retaining points in the 
most available position. The first portion of gold 
should be a little pellet; this forced into these re- 
taining points, serves as a foundation for the remain- 
ing portion of the Ailing. Dr. Arthur's method ia, 
then, to tear off fragments from the sheet, and pass it 
into the cavity without folding up, and condense it 
with a fine serrate-pointed instrument, so that it not 
only unites by cohesion, but it is worked into the 
surface of the preceding portion of gold; and in this 
manner portion after portion is introduced and con- 
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ised, until the cavity is full. The filling rany be 
Wmmenced in any part of the cavity that is most 
convenient; in many, as in crown cavities of the 
molars, at the bottom, and filled to the orifice. In 
putting in the gold, it should, during its introduction, 
■be kept fuller about the walla of the cavity than in 
le center ; by this means the adaptation will be 
lOBt perfect to the walls, and there will be no lia- 
ility of clogging up the center. The gold may thus 
'^ built up to any desired extent if the filling is kept 
moisture is fatal to its adhesiveness. 
Others use the adhesive gold in a diflereiit manner. 
Dr. Blakesley belongs the honor of first detail- 
ig the following plan : The sheet of gold may be 
Ided or not at the pleasure of the operator, and 
len each sheet cut into from two to six strijw, and 
lesc formed into a loose roll between the thumb and 
fingers. It may now be passed rapidly through the 
flame of a spirit-lamp to remove any foreign sub- 
Btance that may be upon it; when it is cut into little 
blocks or pellets of various sizes; these to be regu- 
lated by the size of the roll and the amount cut off. 
For the introduction of the gold thus prepared, about 
three sizes of serrate-pointed instruments are re- 
quired, those having fine points being preferable. As 
to the sizes of these points, Dr. Blakesley remarks, 
"they will just enter, respectively, No. 22, 24, and 
26 of the wiregauge." A larger than either of these. 
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however, is desirable for many cases. As before, the 
filling may be commenced at the bottom of the cavity 
or at one side, if desirable, with a pellet sufficiently 
large to be set firmly into the retaining points. Then 
take up the small pellets or blocks upon the point of 
the plugging instrument, and place them exactly in 
the desired position, and consolidate them perfectly, 
building up next to the wall all around higlier than 
the center with the smaller pieces, filling up the little 
corners and interstices; for which manipulation the 
smaller points will be required. The gold is then 
packed in till the cavity is full, when it is finished as 
usual. An other method is to tear off fragments from 
the slieet, and roll these up into round pellets, and 
fill with these, with the same instrument.* and upon 
the same principle as above descril>ed. But by this 
method it is difficult to make a perfect filling; the 
gold is liable to clog in the cavity, and fail in adapta- 
tion. 

Adhesive gold must be consolidated as it is intro- 
duced; for after a cavity is full, it is very difficult 
then to condense it any more, even though the con- 
solidation is but partial ; and much more is this true 
of nonadhesive foil. 
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The form of the cavity for crystal-gold fdling. 
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I ebould be much the same as that described for other 
r fillings, except that the same care ia not necessary for 
[ special rctahiing points; for the first (>ortion of gold 
that is Introduced into the cavity, as good crystal 
I gold, will attach to the wall of the cavity without 
any such special retaining points : such a form should 
be given as to secure the first piece firmly in place. 
The gold should be cut or broken into pieces cor- 
responding in size to the cavity, so that tboy will 
enter freely into it. 

The filling may be commenced upon the bottom of 
the cavity, or upon one of its sides; such a point 
always being selected as will most efibctually retain 
the gold in place. The pluggers should be of various 
sizes — the first one as large as can be used in the 
cavity, and smaller ones for condensing moru thor- 
oughly; and all should be serrated with from two to 
six sharp points, usually four. The blocks may be 
taken up on the points of tbe plugger, and passed to 
their proper position in the cavity, and there con- 
densed. The sharp, serrated point leaves the surface 
in good condition for the reception of the next piece. 
The gold should be packed to the walls of the cavity 
a little in advance of tbe center, so that its adapta^ 
tion may be more complete. In this manner, the 
filling is built up as much as is desirable, if it is kept 
dry — and unless it is, all cohesion is lost. 

The gold, after it is cut up, is put on a piece of 
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Ill forming crystal gold into a solid mass, two prin- 
ciples are operative : coliesion acts upon it as poten- 
tially as upon gold in any other form, and, in addi- 
tion, there is the interlacing, or locking, of the 
crystals with one an other; so that a more perfect 
union of the different portions of which a filling ia 
composed, is obtained with crystal gold than with 
foil. Yet good adhesive foil, when thoroughly 
worked in, attains almost the same condition. With 
perfect crystal gold, however, some advantages may 
be secured, that can not be bad with foil. The gold 
will be retained in a cavity that will not retain a foil 
filling; it is more easily formed into a coherent raase; 
it can be built out with more ease; cavities can be 
filled with it that can not be filled with foil at all; 
and a filling of it is susceptible of a far belter finish, 
with the same labor, than a filling of foil. 

It is important to keep the gold perfectly free from 
moisture, while being introduced and consolidated; 
for moisture instantly destroys its cohesive property. 
And the more complete the exclu.sion of moisture 
from the cavity, during the process, the better for 
the success of the operation. The surface of every 
filling should be consolidated for finishing, before it is 
allowed to become moist ; for, whenever it becomes 
saturated with moisture before consolidation, it is 
impossible to make a perfect finish. There should 
alwaj's be gold enough superadded to insure this; 
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and the consolidation of the last surface should be 
effected with a rough-ended, not serrated, instrument. 



FISI90IN0 FILLINGS. 

The method of finishing a lllling, and the manipu- 
lation, will depend somewhat on the locality of the 
cavity. When this has been completely filled, and 
the filling thoroughly consolidated over all the sur- 
face, and especially all round its border, the file 
should be applied to dress off any projecting portion, 
and render the filling smooth. In consolidating the 
surface, an instrument should be used, that would not 
pit it, and the file should remove all indentatioDS. 
The work of the file, however, should be but partially 
peformed at first, and the surface consolidated agtuo, 
with a square-pointed instrument. To obtain the 
most perfect finish, the surface should be brought to 
a uniform consistence; and this condition can not be 
reached by the use of sharp-iKtinted instruments, nor 
fully by that of the blunt plugger at the first effort, 
but by the alternate use of the file, the blunt con- 
denser, and the burnisher. A coarse file should be 
employed in this part of the process; but when the 
filling is dressed sufiiciently, and in good condition, 
the fine file should be used, alternately with the 
burnisher, till a perfectly uniform surface is obtained. 
In all cases, after the file has been applied, the plug 
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should be washed off with a brush, to remove all 
detached pieces of gold, before the burnisher is put 
upon it ; and after the fine file and burnisher, the 
Scotch- or Arkansas-stone or very fine pumice should 
be employed to remove the filemarks. The pumice 
may be applied with water on a strip of chamoii:) skin, 
a piece of linen tape, or a stick of soft wood — the 
latter being the most conveDicnt, as it can be used 
with one hand and shaped to suit nny place or 
position. 

After the stone or tbe pumice has accomplished its 

work, and the filling lias been thoroughly washed, a 

fine buniishor, with a solution of castile soap, is em- 

lyed to give the finish. The burnislier should be 

the best cast steel, and of high temper and fine 

polisb. Considerable skill is requisite to give the 

best efiect with the burnisher ; it should pass 

smoothly and gently over the surface, tliroughout its 

whole extent, and in parallel lines, with a pressure 

neither too light nor tofj heavy. It should also be 

Implied very thoroughly upon any portion of the 

ith about the border of the filling, that may have 

m cut by the file or any other instrument. In- 

, quite as much, if not more, care should be exer- 

upon this as upon the plug itself: it should be 

flished as smooth as the enamel, if possible ; for tbe 

ire nearly perfect it is in this respect, the better 

ill it resist the action of deleterious agents. 
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This method of finishing gives to the filling a per- 
fect metallic luster; which, under some circum- 
stances, might be objectionable. Two other methods 
are in use : after the burnisher has been applied, 08 
above, the buff or tape, with rouge, may be employed, 
by passing it rapidly over the filling till the metallic 
luster ia destroyed, or deadened, so as not to reflect 
the light as before, thus leaving a very desirable 
finisb ; and the other method is, to stipple over the 
surface of the burnished filling with the end of a 
piece of hard wood — sandal wood is recommended — 
charged with finely pulverized pumice. This gives a 
beautiful, velvetUke surface, and ia fine for fillings in 
the anterior portion of the mouth, where they are 
exposed to view. Rotten-stone, applied either with 
the buff or with hard wood, imparts a finish which, 
though a little different, is finer than any of the 
others. 

For finishing, some operators prefer to cut and 
polish, instead of filing and burnishing. But neither 
so good nor so fine a finish can be efiected in this 
way, and it is probable that economy of time and 
labor, especially the latter, suggested the method. 
In all cases, the filling should have a distinct and 
definite margin; the gold should be trimmed off quite 
up to the border of the cavity, by passing round it a 
small, sharp instrument, so as to detect and pare 
down any portion that might overlap the tooth. 
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For, if overlapping portions are permitted to remain, 
foreign substances will lodge beneath, and induce 
decay. Neglect in this particular has occasioned the 
loss of thousands of teeth that otherwise might have 
been saved. 

The subject of finishing is almost entirely over- 
looked by very many operators ; but by the neat and 
skillful it is esteemed of sufficient importance to de- 
mand as great labor and pains as any other part of 
the operation. 




CHAPTER VII. 

CLASSIFICATION' OF DECAYED CAVITIES- 

The following classification of decayed cavities x* 
the teetli, though from the very nature of the siiE-** 
ject imperfect, will be found sufficiently accurate fa *^ 

^H the purposes of the dental student and scientifician '* 

^H It h based primarily on the position of the cavities, 

^H and secondarily on the extent of the decay; the 

^H ditsscH having reference to the former, and the modi- 

^H ficaiionfi to the latter. The classes are numbered ao- 

^H cording to the accessibility of the cavities' beginning 

^^k with those moBt easily approached and operated 

^H upon ; and the modificatloiie according to the extent 

^H of the decay, beginning with the smallest and sim- 

^H plest in form. 

^H First Class. — Central crown cavities in the molars 

^H and bicuspids. 

^H l*i/ MihI. — Extension of tlie decay along one or 

^H more fissures. 

^H 2d Mod. — Two decays in close proximity on the 

^H same crown, which may be formed into one cavity 

^H for filling. 
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five : — Transverse exteiiBion of the decay round 
or more angles of the tooth, under the terminatio 
the enamel. 
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Firet Class. — Central cavities of the molars ; 
bicuspids. These decays always begin in the depr^ 
sions on the masticatory surfaces, which are vuln^ 
able points, the enamel-merabrane folding togetti^ 
here, and often being found imperfectly united, ^ 
that an opening is left into the dentine : besides, thet** 
indentations afford lodgment fur foreign substance^, 
which may be forced into them in the process o-* 
mastication, and there retained, till, becoming 
vitiated, they produce decay. Examine carefully the 
extent and tlie nature of the decay, and the form of 
the cavity, which, of course, greatly varies. In some 
cases, the cavity is found with a sm.ill diameter and 
a comparatively great depth, the diameter at the 
orifice being the same as within ; in others, with a dia- 
meter larger at the orifice — as occurs in cases in which 
a considerable portion of the enamel at the depres- 
sions on the crown is imperfect. In the majority of 
instances, however, the diameter of the cavity is 
much larger within than at the orifice. Sometimes the 
decay is found to burrow directly beneath the enamel 
more rapidly tlian at any other point; as where there 
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leave a slight projection, so jia to form, as it were, a 
shallow groove. 

The walls of these cavities will be of various io- 
clinations. If they converge, pits or grooves may be 
required upon them for retaining points, cMpecially If 
the enamel be cut away at the orifice to the soHd 
dentine. If, however, the walls, or two opposite 
walls, are parallel, or but slightly divergent, these 
special retaining points will not be necessary. Small 
cavities of this class miiy be opened up and formed 
principally with the bur drill; but in large cavities, 
this instrument is not availiible. Thus the orifices of 
the small cavities would be round, while those of the 
large would be of various forms, determined by the 
direction of the decay; as, round, square, triangular, 
elliptical, parallelogram ic. Cavities should not be 
formed much larger within than at their orifices, un- 
less the filling can be consolidated so perfectly that it 
will not yield in the least under the greatest pressure 
of mastication ; for, if there is any yielding in such 
cases, under direct pressure, the filling being forced 
into a larger part of the cavity, withdraws from the 
walls, leaving an interval coextensive with the de- 
pression it has undergone; and thus fluids would be 
admitted in between the walls and the filling, and 
the purpose for which this was inserted would be 
entirely defeated. 

Many operators ream the orifices of all the small 
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and medium-sized cavities of this class, in order 
thereby to make a better finisb to the border of the 
suing. All acute angles in these cavities, especially 
if they extend to the orifice, should be obliterated, 
since it is impossible to fill them perfectly. This 
obliteration can be effected witli a miniature chisel, 
or with the appropriate excavator. 

After the formation of the cavit3', the next par- 
ticular is so to arrange as entirelj' to exclude moists 
ure, whether froni the saliva or from the breath. 
Ordinarily, in operations on the superior teeth, the 
following arrangement will bo sufficient for the pur- 
pose : Wipe dry the mucous membrane about the 
louth of the duct-of-Wharton ; lay directly upon 
Ib a piece of heavy blotting paper, or a roll of bibu- 
lous paper; then take a napkin folded cornerwiae, 
place the end of it upon the paper, between the 
cheek and the gum, passing it back of the tooth to be 
operated upon, along the palatal surfaces of the teeth 
the gums to the anterior part of the mouth, and 
a fold of it extend down from this, ho as to 
tect the tooth from the breath, and catch any frag- 
lent of gold that may drop from the instrument, 
'he napkin and paper thus arranged, are to he kept 
their place by the fingers of the leit hand of the 
irator; and, if the mouth of the duct is kept closed 
the paper, a complete exclusion of moisture is se- 
ired. In some cases, pressure of the fingers on the 
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napkin over the duct is necessary; in others, the 
paper adheres to the mucous membrane, and effectu- 
ally prevents the egress of saliva. The cavity should 
now be dried by the method heretofore described, and 
it is ready for the filling. 

In operations on inferior teeth, more care is requisite 
to exempt them from moisture. Bibuloua paper 
should be packed in on the mouths of the sublingual 
and submaxillary ducts, and a roll of paper placed 
between the cheeks and the teeth. A larger roll of 
napkin, too, than that used for the upper teeth, 
should be disposed in the same manner as above sug- 




gested, and held in place by the patient with a 
speculum (Fig. 31), or by the operator and patient 
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■«u ^eif fiugers. Various appliaacea have been 
used or liolding away the cheek, keeping down the 
ttmgue, ixtj^ retaining the jaws apart; but the method 
above given, with the addition of a cork to hold apart 
lae jaws, -will be found efficient in a majority of cases, 
inQ raore convenient than complicated appliances. 
An excellent instrument, however, for this purpose, 
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ias been recently invented by Dr. C. C. Thomas Fig. 
32 will give a correct idea of this instrument. 

Filling tcitk Foil. — If nonadhesive gold is employed, 
it should be formed into blocks, by cutting from four 
to eight thicknesses into strips one fourth wider than 
the cavity is deep, and rolling them on a broach suit- 
able for the purpose, into cylindrical blocks corres- 
ponding in size with the cavity to be filled, and 
varying not only in size, but in form and density. 
^^^Ihe blocks first to be introduced should be largest, 
^^^Bbllowed by those diminishing in size, till the lost 
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portions should be very Bmall. dense, conical rolls. 
Where there is an inward or an outward iticliuation 
of the walls of the cavity, the first blocks should be 
cone-shaped. For introducing the blocks, the plug- 
ging pliers will be required. The first block is taken 
up with this instrument, and placed against the pos- 
terior wall of the cavity with one end on the bottom 
and the other protruding from the orifice, and there 
compressed firmly to its place with the appropriate 
condensing instrument; and, unless there is some 
special retaining point, it may be necessary to hold it 
in its position with a second instrument, till the next 
portion is added. As the successive blocks are intro- 
duced, each is to be thoroughly consolidated, so as to 
be wholly immovable. The filling is to proceed from 
the posterior walls to the center. After the cavity 
has thus been filled up to the center, commence in 
the same manner at the anterior wall, consolidating 
from there back toward the center again, and con- 
densing the last blocks by forcing in at their side a 
small 8hari>pointed instrument: the final portion in- 
troduced will htt the small, dense, conical roll already 
mentioned. The gold being all introduced, a fine 
square-pointed instrument condenses the projecting 
(jortion of the filling till it is perfectly solid, when it 
is rubbed down with a rough instrument, and then 
finifihod with a file, stone, and burnisher, in the 
manner already described. The particular shape of 
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lie surface of the filling will be suggested by the 

l^rm of the antagonizing tooth. If there is nothing 

} prevent, the surface ehoultl be slightly convex ; but 

' there are cuRps striking upon the center of the 

t)wn, concave. 

For dressing down the filling when a concave Bur- 

fiice is required, the instrument represented in Fig. 

33 ie very efficient. It consists of a spherical file, 

Fig. 33. 



finely cut, and on a proper shaft or handle ; and may 
be used in the manner of the ordinary bur drill. A 
variety of sizes, at least four, should be at hand, in 
order to operate properly upon fillings of various sizes. 
Adhesive Full. — For the purpose of filling these 
Kivitics with adhesive foil, definite retaining points 
^ must be formed in them. The gold, prepared in the 
manner already de.scribed, ia taken up with a serrate- 
pointed plugger, introduced into the retaining point 
wvr points, and there fixed; it is then built across 
tjm one to the other, and over the floor of the 
cavity, till this ie completely covered, and then up 
from the bottom to the orifice. When a portion of 
gold is taken on the point of the instrument, the pre- 
spot at which to deposit it should be selected. 
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and there it should he placed, aiid, by the first prees- 
ure of the instrument, fixed immovably; a few sub- 
sequent strokes of the instrument close about the first 
point of attachment, will be required. These strokes 
should be close, because if the instrument is lifted up 
and pressed upon the piece at a distance from the 
first point of contact, the attacliment is liable thus to 
be broken up. In constructing the filling, we con- 
sider it preferable to keep it built up a little higher 
all around next the walls than at the center, for the 
reason that a more complete adaptation of the pold 
can thus be made, than by any other plan. Some, 
however, advocate the opposite practice; that is, of 
keeping the filling higher in the center than at the 
walls, and thus forming an angular space into which 
to crowd the gold; because they think that the gold 
is thus kept in more thorough contact with the walls 
of the cavity; and they object to the other practice, 
that, to add and consolidate tlie gold to the center, 
while the edges are left higher, tends to draw them 
from the walls. This objection, however, has no 
force, if the gold is thoroughly consolidated as it is 
introduced. 

The cavity is thus filled up, consolidated, and fin- 
ished in the usual manner. In adding the last por- 
tions of gold, great care should he taken to make a 
perfect border to the filling. Crystal gold may be 
very advantageously used as u foundation for adhe- 
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sive-foil fillings, as it will retain its position perfectly 
in a cavity, where adhesive full would not. 

Crystal Odd. — The method of filling this class of 
cavities with crystal gold is very simple. The ma- 
terial should be annealed just before its use, and then 
cut or broken into blocks corresponding with the size 
of the cavity to be filled : many small pieces will be 
required to lill up interstices or angles, and they 
may be used as large as will freely enter the cavity. 
The filling may be commenced at the bottom of the 
cavity, and built iip from tliat to the orifice, the same 
plan being followed in adapting it to the walls as 
with adhesive foil, the pieces being passed into the 
cavity with either the plugging pliers, or a serrate- 
pointed condensing instrument. Each piece should 
be thoroughly consolidated before an other is added. 
For condensing the filling next to the walls, a small 
double-pointed or wedge-shaped instrument is valua- 
ble. In all cases where there is a divergence of the 
anterior wall, much care is required in order to make 
a perfect filling; and too much care can not be exer- 
t deed in perfecting the filling round the border of the 
Leavity. la condensing adhesive foil or crystal gold, 
I'the force may be applied almost exclusively in a line 
I with the axis of the tooth; and this is always prefer- 
l-able to lateral pressure. 

lit Mod. — Extension of decay along one or more 
■own fissures. In a case of this kind, the central 
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cavity is first to be opened and excavated, according 
to the principles already announced. Decay in the 
fissures ia in some cases an extension of this central 
decay, nnd at the point of its termination there will 
be found an acute angle; bnt in others, it will be the 
effect of an equal attack all along the fissurej or of 
an extension from some other point than the central 
cavity- This modiGcation of decay may terminate 
not only in an acute angle, but also in an expansion. 

These decayed fissures should be opened up by 
cutting away any projecting portion of enamel, and 
the cavities formed with a small chisel-shaped instru- 
ment, beginning at the juncture of the fissure with 
the main cavity, and cutting down to the bottom of 
the decay in the manner of a mortise, thus oblitera- 
ting the entire fissure and the acute angle at its ter- 
mination — the latter an important consideration. In 
case there is a very considerable expansion of decay 
at the termination of the fissure, the bur drill may be 
introduced into it, and the rest of the fissure cut out, 
as the character of the decay may indicate. 

If blocks are used to fill these cavities, they should 
be set in and compressed against the end of the 
fissure, protruding from it sulTiciently to admit of a 
proper finish ; and block after block then added, till 
the fissure is filled up to the main cavity. Where 
there are two or three of these decayed fissures in 
one tooth, it may be quite as much as can be done at 
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lone sitting, to fill them, the main ciivity being left 
for an other time. In -such cases, the filling intro- 
duced at the first sitting, should then be consolidated 
and burnished, so that it may not absorb moisture 
till the main cavity is filled, as already described. 
Much care should be exercised to prevent the gold 
from overlapping the enamel at the sides of these 
fissures. In filling this modification with crystal 
gold or annealed foil, it is better to begin at the 
bottom of the cavity and build up to the orifice, first 
completing the fissure, as we have already described, 
and afterward the main cavity. 

2d M(m7. — Two cavities on the same crown in close 

j proximity. The thickness of the portion of ttjoth 
intervening between two cavities on the grinding sur- 

h&ce of the same crown, is determined by the extent 

'of the decay ; and the form of it, by the form of the 
cavities; and these two qualities will suggest the 
method of operation. If this intervening portion ia 
thin throughout, and devoid of vitality, it should be 
cut away, and the two cavities formed into one ; but 
if it is thick within, tliough it may be thin at the 
Burface, the cavities should be filled separately. In 
Bome cases it is proper to leave a part of it standing, 
as a 8ort of ridge between the cavities, though not as 
a definite partition ; in which cases, the filling would 

■ be begun as in two cavities, and finished as in one. 

Hn no case, however, when the tooth is living, should 
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this intervening portion remain, if its vitality is gone. 
The details of the process of iitling crown cavities, 
have already been indicated. 

Second Class. — Buccal and palatal cavities of the 
molars and bicuspids, and labial and palatal cavities 
of the canines and incisors. In the molars, this class 
of decay begins either at the margin of the guin, in 
the form of a transverse groove, or along the vertical 
depression on the buccal surface of the tooth, or at 
its termination. These groovelike decays, extending 
along the side of the tooth at or near the margin of 
the gum, are ordinarily not very deep ; but they 
burrow considerably under the enamel, particularly 
at the side next the grinding surface. In preparing 
these cavities, tlie projecting portion of the enamel 
must be mostly cut away, leaving them but slightly 
larger within than at the orifice. These grooves, at 
their ends, are shallow ; but in their preparation for 
filling, they should be cut as deep at the ends as 
elsewhere, and, when the main part of the cavity is 
comparatively shallow, deeper. 

The method of introducing gold in the form of 
blocks into these cavities, is, to set in the first block 
at the posterior part of the cavity, and consolidate 
it, and so one block after an other, till the cavity is 
nearly full ; and then proceed in like manner Avith 
the anterior end, back toward tlie middle, the blocks, 
of course, being permitted to protrude sufficiently for 
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I the purposes of a finish. For filling with crystal gold 
Lor adhesive foil, the method is, to form pits at the 
I end of the groove, into which tlie gold is consolidated, 
f and huilt across from one to the other, and then up 

from the bottom to the orifice, when it is finished as 
I usual. Care is requisite to prevent the gold from 
I overlapping the tooth. 

Those cavities of this class, which are formed in 
[ the depressions of the buccal portions of the teeth, 
[ are more easily filled. Often a simple round cavity 
I 18 formed, which may be entirely prepared with a 

bur drill. The method of filling these cavities will 
[ be readily inferred from the remarks before made. 
►-If, however, the decay extends along the depressions, 

making a groovelike cavity, this should be filled by 

commencing the introduction of the gold at that side 

of the cavity next the gum. 

1st Mod. — Decay at or near the neck of the tooth, 
I and partially or wholly overlapped by the free border 

of the gum. In this modification, the gum is a great 
[ obstacle to the various steps in the process of filling : 
[it is liable to he wounded and to bleed at every 
f touch; it exudes mucus constantly; and it conducts 
laliva to tiie parts with great facility. To obviate 
I'tbeiHi difficulties, the gum must be removed somewhat 
(from the cavity, before the filling is practicable. 
I This removal of the free margin of the gum, may be 
J made eitber by cutting away, or by pressing away 
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with pledgets of cotton or other appropriate substance 
placed in the cavity and overfiUing it, so as to induce 
a partial absorption of the gum pressed upon, in a few 
days. The former method, however, accoraphshes 
the object at once : some good hemostatic, or cautery, 
an nitrate of silver or clilorid of zinc, is all that is 
then necessary to render the filling immediately 
practicable. By means of the cautery, the exudation 
is checked — which, where there is much mucus eli- 
minated, is iin important item — and also such a sur- 
face is given to the part, that it will not so readily 
conduct the saliva. It is, perhaps, preferable in many 
cases to cut away this free margin, so that it shall 
not be in contact with the filling after tlie operation 
is completed. 

After this preparation, the cavity is formed and 
filled as usual. The napkins and paper are to be 
placed in the precise position, and carefully retained 
there. Two or three thicknesses of paper should be 
laid on the gum up to the margin of the cavity, and 
kept there during the process of filling, so as to ex- 
clude all moisture. In filhng cavities of the buccal 
portiona of the ihitfes xa2iiejiti(E, peculiar difficulties are 
met with ; the decay is frequently found two thirds 
covered by the gum ; the muscles of the cheek, thick 
and rigid, lie cIo.se against the side of the tooth; and, 
in most cases of this kind, the view, at best, is but 
partial. In operating upon these cavities, an instru- 
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ment for holding out the checks is required. (See 
Fig. 29.) 

Third Class. — Anterior proxiraal cavities of the 
molars and bicuspids. ThLs class of cavities in teeth 
with short, broad crowns, takes place at their necks; 
but in those with long crowns, and with a diameter 
IcBS at the neck than at the masticating surface, It 
begins at some distance from the neck, toward the 
crown Hurfuce, or ut the first point of contact of the 
crowns; in which cuse the teeth ordinarily require 
separation. The method and extent of this will be 
determined by circumstances. If all the neighboring 
teeth stand in contact, it can not be accomplished by 
pressure; but, if a tooth has been extracted in the 
vicinity, or there are natural spaces between the 
others, it can be, either in whole or in part. When, 
however, the teeth stand close together, they must in 
such case be separated wholly with the chisel and 
file. If but one is decayed, the cutting should be 
exclusively from that. If two are alike affected on 
their proximal surfaces, it should be mostly from the 
posterior surface of the anterior tooth, and should 
leave a space in the form of a V. There should be 
no shoulder left at the neck of the tooth, but the cut 
surface should be plain from the crown to its termina- 
tion at or near the neck. The interval should be large 
enough to enable the operator to manipulate with facil- 
ity, and to see as directly as possible into the cavity. 
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, and in sucli case no cutting in tliat part is 
dmissible. 

Great pains must be taken to arrange and dispose 
be napkins and bibulous paper so as to protect the 
lavity from moisture during the process of filling. A 
XtW of paper should be placed on each side of the 
oth, and on the paper the napkin, properly folded, 
Siould be laid, and kept in place by the operator 
ith the left hand, or by the patient with the specu- 
lum. The gum between the teeth is liable to secrete 
, mucus enough to moisten the work, or to he touched 
' the instrument so as to bleed; and to obviate 
iieae difficulties, a small piece of soft wood should be 
ffedged down between the teeth below the cavity, so 
! to press the gum out of the way, and thus provide 
gainst both contingencies. 

In addition to these preparations, it will, in many 
cases, be necessary to place a cork between the jaws, 
in order to keep them apart during the operation. 
^^^-3y this arrangement the mouth being propped open, 
^^^Hie soft parts are sustained more in repose, and so 
^^^Bvss saliva is eliminated from them to interfere with 
^^^Wie work. 

^^^P With this preliminary, the cavity is ready for the 
I* filling, which is introduced, if in blocks, as before de- 

tailed, beginning with the cervical wall. The caution 
nay here again be urged, not to let the gold overlap 
; tooth, particularly at the cervical wall. In filling 
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with crystal gold or adhesive foil, special retainin^t 
poiuts will be required in this wall, two being gen- 
erally sufficient, one toward the outer, and the other" 
toward the inner lateral wall, on which walls, too, 
grooves may he made, if the walls are thick enough, 
to admit of it. If, however, these walls are not 
parallel, and will not admit of grooves, the crown 
and the cervical wall should he so shaped as to retain 
the filling. But in some cases the attachment of the 
filling is made entirely at tlie cervical wall; and best 
by means of three pits, bored with the square-pointed 
drill, at different angles, and in such directions as not 
to interfere with the pulp. This kind of attachment 
will serve only for adhesive gold, which is to be very 
thoroughly consolidated into the pits, and huilt very 
firmly across from one to the other, making little 
projections, which are so many anchors for fastening 
the filling. 

2d Mod. — Decay involving a portion of the masti- 
cating surface. There are two methods of fdling this 
modification. One is, to cut down the tooth or the 
projecting angles, and make a plain, oblique border to 
the cavity, and then fill up flush with this border. 
The filling will thus exhibit a single, uniform surface, 
at a considerable angle with the axis of the tooth. 
When a portion of the crown breaks down in conse- 
quence of proximal decay, it is toward the center of 
the tooth ; usually the inner and outer corners re- 
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main. If these projections are feeble and liable to 
be broken away, they should be cut down, and the 
cavity filled aa before depcribed. If, however, they 
are firm, they may remain, and the cavity-, properly 
formed, may be filled so as almost to restore the 
tooth's original form. This method is seldom appli- 
cable to the bicuspids, but is often available in filling 
the molars. Nonadhesive foil ia not adaptable to this 
kind of filling, as it can not be built in so as to with- 
stand the pressure of mastication. A free space is to 
be left between the filling and tlie adjoining tooth. 

Fourth Class. — Proximal cavities of the incisors 

and canines. If the teeth are not in a corroded con- 

■lUtion, and the file is not required by the strength of 

' decay, separation may be made by pressure, if 

there are no forbidding circumstances; but if the 

cavity is large, and the walls are thin, separate with 

i thin chisel and file. Much has been said as to the 

nanner of peparuting these teeth, some recommend- 

■Ing that the separation be larger at the palatine part 

■than at the labial ; others, that it be larger at the 

I points than at the necks of the teeth; ^ome, that a 

Irtioulder be left at the necks; and others, that there 

[ be no shoulder at all. In making tliese separations, 

I iiowever, the operator must be governed somewhat 

' by circumstances, no general rule being opplicable to 

all cases. Tlie form of the teeth and the extent of 

the decay will modify the form of the space between 
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them. If the inner wall is thin or broken fiway. it 
should be cut off more than the outer; in which case, 
the palatine portion of the separation will be the 
largest — sis, indeed, some prefer to make it in all 
cases, performing then the remainder of the operation 
from the inside. But this is a disadvantageous 
method ; for the cavity is more difficult of accesa from 
within than from without, and the view is less per- 
fect, unless aided by a mirror, the use of which is 
always attended with inconvenience: it is preferable 
to make the separation so that the principal part of 
the work can be done from the front. 

In some cases, separation will be larger at the 
points of the teeth than elsewhere; as, where there 
has been a partial fracture at the points. In cutting 
away, to make the separation, no shoulder should be 
left at the neck of the tooth ; any projection of that 
kind is always objectionable : it is not protected by 
the tilling; foreign substances lodge upon and adhere 
to it, and, becoming vitiated, render it very liable to 
decay. The cutting should always extend entirely 
beyond the decay, but only far enough to make a 
perfectly plain border to all the cavity, and should 
terminate without any projection. It is highly im- 
portant, in separating the anterior teeth, to make as 
little alteration as possible in their form. But the 
preservation of the tooth should not he jeopardized 
for the sake of maintaining the integrity of its 
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natural form. Tlie first coneideration fihould be, to 
obtain a space sufficient for the purposes of a perfect 
operation ; the second, to have the walls and border 
of tlie cavity in such a condition that an efficient 
filling can be made; and the form and beauty of 
tooth may be reckoned the third consideration. 

The excavation of these cavities requires very deli- 
cate and slvillful manipulation, since they are very 
readily injured by cutting too much or at a wrong 
point. All decayed and discolored portions must be 
entirely removed, as well for tlie appearance of the 
tooth, as for the permanency of the operation ; after 
which, tlie cavity is to be formed with great care. 
At the point of the tooth tlie dentine often has all 
been displaced by decay, leaving only the two plates 
of enamel joined at the edge, and thus forming an 
acute angle, the obliteration of which is always 
attended with risk, unless great care is exercised ; 
and it is very difficult perfectly to fill a very acute 
angle. The inclination of the inner and the outer 
wall of the cavity will deiwnd on its size: when this 
is small or medium, they may he parallel, or, if 
necessary, slightly divergent; but when large, it is 
better not to cut much of the healthy dentine from 
them, lest they be thus weakened. Small grooves, 
however, are admissible on these walls, near the 
bottom of the cavity, when they incline to the center, 
and are generally, in such case, to be preferred to 
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pits. More cutting is allowable on the cervical wall 
than elsewhere, as there is no danger here of weak- 
eoiiig the tooth by excavation. In filling with 
adhesive gold, we may, if neceesary, rely exclusively 
on this part of the cavity for the retention of the 
plug; and the best method of preparing it is, to make 
two or three little pits in it at different angles, with 
a fine, square-pointed drill. An other method is, to 
form two pits, and make a groove from one to the 
other. Some operators prepare these cavities by 
making pits in each of the walls. Tins, however, is 
unnecessary, if the cervical wall is properly prepared. 

The cavity being prepared, the rolls of hibulouB 
paper or napkin should be placed on the gum inside, 
and between the gum and the lip; and if the former 
has been wounded between the teeth, or if it elimi- 
nates inucna, a small piece of soft wood or of rubber 
should .be crowded down upon it below the cavity. 
The giild, prepared as already described, should then 
be intruduced with a small plugger serrated with four 
points, and somewhat flattened about a line above the 
point, so as to be freely used when introduced into 
the cavity. The gold is taken up on the point of 
this plugger, and condensed in the pits of the cervical 
wall; which being completely filled, and the gold 
extending from one to the other, the foundation is 
ready for the remainder of the filling. 

Great care is requisite, in packing tlie gold into 
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these cavities, perfectly to adapt and adjust it to all 
their points, so as to insure its thorough contuct with 
every part of their interior. If the form of the tooth 
has been measurably retained, and the border of the 
cavity is even, the surface of the plug should, when 
finished, be slightly convex ; and, in introducing the 
filling, reference should be had to this particular. 
The cavity nsay be filled up two thirds of the way to 
the wall next the point of the tooth, and then its re- 
maining portion filled from the point back to the 
preceding filling; or, what is probably better, begun 
at the bottom and filled to the surface, and then 
finished in the usual manner. 

For filling tlicee cavities with nonadhesive foil, the 
special retaining points already described are not re- 
quired ; but the cervical wall of the cavity is slightly 
cut under, and the lateral walls so shaped as to 
secure the filling in place. These cavities are in 
some cases very difficult to fill with nonadhesive foil, 
whether in the form of blocks or otherwise, especially 
where they are large, with the walls inclined to the 
center, and the tooth bone friable. To force a wedge- 
I shaped instrument into these fillings, for tlie purpose 
1 of condensing them, is inadmissible, since there Ib 
[ thus great danger of breaking the walls of the cavity, 
[and, in many cases, of moving the filling from its 
place. 

1st Mod. — The palatal wall broken away. Fract- 




1 



192 



CLASSIFICATION OF DECAYED CAVITIES. 



urea oC this kind assume different forms; sometimes 
triangular, extending from the border of the cavity 
toward the center of the tooth, and terminating in an 
acute angle; and sometimes the border of the cavity 
is broken away irregularly, or so as to form part of a 
circle. When a triangular notch is broken out of 
the wall, the operation of filling may be performed in 
one of two ways : If the portions of the wall remain- 
ing at each side uf the fracture are thick and firm, 
they may be left, and the cavity may be tilled up 
flush with both the proximal and the palatal surface 
of the tooth, the latter being thus restored with gold 
to the extent of the fracture or notch. If, however, 
the remaining portions of the wall are frail, they 
should be cut away till a border in reached suffi- 
ciently firm to sustain the filling. Such cutting will 
leave the notch of a circular form, and, in many 
cases, will remove almost the whole of the inner wall 
of the cavity. As the decay extends toward the 
center of the tootli, owing to the concavity of its 
palatal surface, this wall becomes very thiu; but, in 
all cases, the excavation should be such as to leave a 
definite wall, though it be but slight, all along that 
part of the cavity. In such a case, good retaining 
points must bo made in the cervical wall, since the 
permanency of the filling will depend almost entirely 
upon these. 
The surface of the filling, when finished, may be 
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I slightly convex from one lateral wall to the other; 

[ the palatal portion of the surface, from the point of 

I Uie tooth to its neck, will partake of the curvature of 

[ the border of the palatal wall; but the anterior por- 

I tion will be only flush with the anterior wall. Much 

I care is requisite to give these fillings a perfect finish, 

on account of the irregularity of surface, this, in many 

instances, being both convex and concave. As a 

materinl for filling these cavities, adhesive gold is 

much to be preferred. Indeed, in many of them, it 

IB impossible, with uonadhcsive gold, to make a per- 

[ feet filling, because they have no general embracing 

I form. In such cases, the filling should be introduced 

I from the palatal side of the tooth. 

2d Mod. — The labial wall of the cavity broken. 

The fractures of this wall are of various forms, and 

I of extents corresponding with the friability of the 

enamel. There is sometimes the triangular notch, 

extending fur toward the middle of the tooth ; and 

.flometimes there are two or three »mall notches; and 

I itill in other cases, almost the whole of the wall will 

I be broken away from the point to the neck. When 

there is simply a notch in the enamel, it is important 

for the appearance of tiie tooth, to fill it up; and 

t when there is any prospect of success, the remaining 

portion of the wall )mag retained, the operation is to 

I be performed as already described for the palatal 

[ wall. It will, however, in many cases, be necessary 
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to cut away part of the remaining portions of the 
wall, leaving the general form of the border some- 
what circular; though the notch form, in some in- 
stances, is not wholly obliterated. 

In filling this kind of cRVity, it is desirable to re- 
store as much as possible the form of the tooth. The 
filling should be built out from the border of the wall 
almost to a line with the tootii'a original proportions, 
so that the whole surface of the filling will be con- 
vex ; and should be finished with great care, the 
stipple finish being preferable for that part exposed 
to view. 

Zd Mixl. — The cavity extending almost to the point 
of the tooth, and terminating, or cropping out, at the 
surface. In the preparation of this cavity, that part 
next the point of the tooth, should be cut in enough 
to form a definite wall there, and to give room for 
sufficient thickness and strength in that portion of 
the plug. Many operators attempt to fill thi.t kind 
of cavity without such precaution, terminating that 
part of the plug in a thin, sharp edge. The method 
is very objectionable ; for this thin edge will get more 
or lees separated from the tooth, and foreign sub- 
stances will be forced under it, and, becoming vitiated, 
induce decay. Indeeii, a defect of this kind is a sure 
precursor of the destruction of the filling. The intro- 
duction and finish of the filling in this kind of cavity 
are the same as first described for this class; and the 
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I Admonition may be repeated, that there be left no 
Lthin overlappiiigs of the filling, that may become 

■ changed in position. 

Ath Mod. — The cavity large, and the lateral walls 
thin and friable. In this kind of cavity, the dentine 
is almost entirely removed from the lateral walls, 
leaving little else than the enamel after the excava- 
tion of the decay. These walls will, of course, admit 
of no cutting for the purpose of giving them a more 
desirable form. The cervical wall must be shaped 
with special reference to a retention of the filling, to 
consolidate which the requisite pressure must be 
tpplied almost exclusively toward this wall. It 
I requires extreme care to condense the gold in cavities 
I of this kind, and adapt it to the lateral walls, without 
liracturing them ; and various methods have been sug- 
jested to prevent such an accident. Pluggers with 
iTeryfine points are recommended, as consolidating 
I (be gold with much less pressure than would be 
I necessary with large-pointed instruments. But it has 
I been maintained that a perfect adaptation of the gold 

■ to the inner parts of these walls is not important, 
I provided the adaptation at the border is perfect. It 

\ certain, however, that a filling thus imperfectly 
I adapted, is not so good as though the gold were in 
leontactwitb all points of the cavity; and besides, the 

■ KabiUty of fracturing the wall, is just as great in con- 
I solidating at the border as within. The walls may 
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be sustained by enveloping the tooth to the borders 
of the cavity with some material perfectly adaptable 
to it, and capable of resisting tlie force applied in the 
process of consolidation ; as, gutta percha or plaster 
of Paris. If the former is employed, it should be 
softened by warming, moulded upon the tooth, and 
then permitted to harden. The hardening may be 
facilitated by throwing cold water on it from a 
ayriiige. It is then to be trimmed even with the 
border of the cavity, so as to admit the filling. If 
plaster of Paris is used, it should be the best article. 
Yet gutta percha is to be preferred. But a better 
protection tlian either may be made of cheoplastic 
metal, taking an impression of the tooth, and from 
that moulding the shield ; and this material is always 
to be recommended in extreme cases. In these fill- 
ings, when the enamel is clear and translucent, the 
gold will be visible through it. To obviate this 
difficulty, some appropriate substance may be placed 
between the outer wall and tlie gold — Pome sub- 
stance that will restore the natural color of the tooth. 
Quill, horn, paper, and asbestos have each been em- 
ployed for this purpose. Horn is, perhaps, the best 
material, as it can generally be selected of a suitable 
color. A thin lamina of this may be obtained by 
pounding a piece of the horn for a few moments, 
till a layer is detached ; which may then be dressed 
down to the proper size, softened in warm water, and 
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placed in the cavity next to the outer wall, yet so nn 
not to extend quite to the border. The presence of 
this substance makes the operation of filling a little 
more complicated; but the horn, being softened, is 
easily pressed to the side of the cavity and conformed 
to it; and it may be made to retain its place, when 
first introduced, by touching it at one or two points 
with some adhesive material ; or it may be made very 
soft, adjusted in Ihe cavity, and then conformed com- 
pletely to the wall by a temporary filling of gutta 
percha, which, after having chilled and stiffened, may 
be removed, leaving tlie horn thoroughly adapted and 
ready for the gold. 

Fifth Class. — Posterior prosimal cavities of the 
molars and bicuspids. These are separated like 
(Ulterior proximal cavities, except that, ordinarily, to 
open them up, more is to \>ti cut from the tooth, on 
account of the greater difficulty of approaching and 
inspecting the cavity. The same general principles 
are applicable to the opening of this class of cavities, 
08 to that of the third cla.ss, except that pressure can 
not be fts frequently employed, since the cavity will 
not be as well exposed by this as by cutting, nor 
rendered so easy of approach. Indeed, in operating 
on these cavities, the use of the mirror is often neces- 
sary, it being impossible to obtaiu a direct view into 
tiiem, after having cut away all that it is admissible 
to remove. The accessibility of these cavities will 
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depend on circumstances ; such as the location of the 
tooth, its inclination, the size of the mouth, the flexi- 
bility of the muscles, nnd the ability of the patient to 
open the mouth and keep it open. Generally, in 
operating on these cavities, for the removal of decay, 
the formation, and the filling, curved instruments 
will be required; but their curvature should not be 
greater than the necessity of the case demands. 

The cavity, during its preparation, must be fre* 
quently examined. Its general form, and the size, 
kind, and location of the retaining-points will be the 
same as in claaa third. The lateral walls, if the 
cavity is not too large, should be made parallel witli 
each other; the undercutting at the crown wall will 
be less than in anterior proximal cavities; and the 
cervical wall should have the same general form as 
in other cases. In this latter there should bo made, 
at diflerent angles, pits for retaining-points — three, if 
the tooth is a molar, and two if a bicuspid. For 
making these pits, Merry's drill will be found more 
convenient than any other instrument. 

Preparatory to introducing the filling, the same 
appliances should be used to protect the cavity from 
moisture, that have been indicated in modification 
first of class third. Crystal gold makes a better be- 
ginning for these fillings than foil ; and lience the 
retaining-points should be filled up with it, and an 
attachment made from one to the other; on wliich 
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foundation adhesive foil may be built, almost up to 
the crown wall of the cavity, and then the remaining 

[portion filled from the bottom to the orifice. These 

..fillings should have a single plain surface, which will 
be at a greater or less angle with the axis of the 

■ tooth, according to the greater or less portion cut 
away in the separation. It is impracticable to build 
these fillings up a-s some of those in the anterior 
proximal cavities may be, because of the difficulty of 
thoroughly consolidating and finishing their proximal 
portions, especially near the neck of the tooth ; 
though the difficulty is somewhat obviated by placing 
a t»ece of polished metal, of the proper thickness, 
back of the cavity, against tiie adjoining tooth, intro- 
ducing the filling, and consolidating it firmly up to 
this piece of metal : the lost portion of the crown 
being thus restored, the metal is then removed, and 
the filling dressed ofl' and finished in the manner de- 
scribed heretofore. The labor, tedium, and difficulty 
of manipulation are increased the farther biiek in the 
mouth the decay is situated. The modifications of 
this class are the same as those of the third class of 
cavities, and, except the second modification, are sus- 
oeptible of the same methods of filling. 

Special Cases. — The first case that we shall con- 

. aider here, consists in a complication of proximal 
decay with decay on the buccal or palatal portion of 
the tooth, thus undercutting one of the crown angles. 
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Sometimes these decays are on both sides, in the 
form of transverse grooves, meeting at the corner of 
the tooth. In such cases, if the pendent crown 
angle of the tooth is firm and strong, the cavities 
may be formed in the proper manner, and filled 
without interfering with the masticating portion of 
the tooth at all ; but, if the pendent portion is friiible, 
it should be cut away, and the corner built up with 
gold. The metliod of forming the part to be filled 
will depend on the extent of the decay. When this 
is large, a greater number of retain ing-poiuts will be 
required than when it is small ; and these should be 
located at such parts as will make them most tena- 
cious of the gold, and least subversive of the strength 
of the tooth. The filling may be built up so as to 
restore the original form of the tooth, thus presenting 
three surfaces, the proximal, the buccal or palatal, 
and the masticatory; or, it may be made with aaingle 
slightly convex surface, adapted and finished most 
completely at all its borders. This Itind of filling 
can be made only with adhesive gold. 

The jxtlatal jtortion of the crown broken aicat/, leav- 
ing the outer portion stamling — nei-ve not exposed. — The 
tooth, in such case, is decayed away so that the floor 
of solid dentine is near the margin of the gum, the 
labial third of the crown stilt standing. The decay 
having been all removed, four or five little pits 
should be made on this floor, as near its circumfer- 
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ence ns practicable; nnd a Binall groove may be cut 
from one of these pits to an other all round near the 
edge of the floor. Then two little pits should he 
made at the base of the standing portion of the 
crown, if they can be, without interfering with the 
pulp, provided this is still living. The decayed part 
thus prepared, a sufficient shield, in the form of pa- 
per, folds of napkin, etc., is to he thrown round the 
tooth, to protect it against moisture during a pro- 
tracted operation : in this particular great care is 
necessary. 

For building up a crown of this kind, only adhesive 
gold can be used ; and this should be of the best prep- 
aration, and in the most perfect condition, since it 
is important that the different portions of the filling 
be most thoroughly united. The instruments em- 
ployed in the operation should be of the best kind 
and in the best condition, the serrate points being 
definite and sharp, though not too long : those with 
four, six, or eight points may he advantageously used 
for packing the gold. But care must be exercised 
lest these fine points be turned; for when that is the 
ease, the instrument is liable to displace the portion 
of gold, and thus break up its first attachment during 
the process of consolidation; and when this is broken, 
the piece of gold can not again be made to adhere as 
perfectly as before. 

With every thing thus in readiness, the retaining- 
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points are all to be filled, the gold extending from 
one to the other; which is then to be built all over 
the bottom of the part to be restored, projecting a 
little beyond the periphery, and being perfectly con- 
solidated there, and kept somewhat higher round the 
border than in the center. The gold ahould be built 
on in this manner till tlie crown is large enough, 
after dressing, to give the desired size and form. In 
finishing up, the aim should be, to restore aa perfectly 
ne possible the lost form of the tooth ; the mastica- 
ting surface, the lost cusp, the antagonism, and all. 
The adaptation of the gold, too, to the standing por- 
tion of the crown should be moat complete; imperfec- 
tion in this respect impairs the appearance of the 
work, and jeopardizes the security of the operation. 

Occasionally the crown of a molar tooth is found 
decayed off all round, almost to the margin of the 
gum, the pulp having previously receded so as not 
to be exposed. It is, in such case, desirable to re- 
store the lost portion of the crown, and make a mas- 
ticatory surface such aa shall antagonize properly 
with the teeth of the opposite jaw. As yet, there is 
DO other method of accomplishing this, than by build- 
ing it up with gold — adhesive gold foil or crystal 
gold. In the preparation for this crown of gold, the 
hould be dressed smooth and even all round 
the tooth ; then sis or eight deep pits should be made 
at different angles about on the base thus prepared ; 
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and they should be bored with a drill larger than is 
commonly used for retaining-points. These pits may 
be slightly enlarged within. The method of building 
up the crown is just the same as that described for 
building up part of a crown, the pits being 6r5t filled, 
then joined together, and the gold extended all over 
the part to be covered by the filling. In extending 
the gold from a retaining-point or points, it is neces- 
sary to build up to a considerable thickness above the 
oriBce of the pit. The portion of gold extending 
along on the tooth from the pit, should be quite thick 
ond firm, so as not to curl up from its potiition, on 
the addition of subsequent portions. Every particle 
of gold, indeed, should be so manipulated, that it will 
securely maintain its first position. The permanency 
of the operation will depend very much upon this 
precaution. The gold should extend somewhat be- 
yond the circumference of the tooth all round, in 
order to a thorough adaptation and finish. 

The foundation thus prepared, and kept free from 
moisture, the crown is easily built up by the ordinary 
method of packing the gold. Any desired shape can 
be given to this artificial crown; but, of course, that 
which most nearly resembles the form of the natural 
crown, is in all cases most nearly perfect. The masti- 
cating surface of this gold crown is to be formed from 
the indications given by the antagonizing teeth. 
Such crowns will wear for years, and perform all the 
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functions of the natural organs. Artificial crowns of 
this kind have been attached to the tooth, by screw- 
ing into the pits small pieces of gold wire at different 
angles, and tben building up round and between 
them with the gold foil, on the principle already 
described, thus making these wires Borve as so many 
anchors for fastening the work. This, however, is a 
less efficient method than the one first described, 
since there is no cohesive attachment of the foil to 
these gold anchors, and it is retained in place only 
by the mechanical arrangement of the wires: but by 
barbing or roughening them, or giving them abrupt 
curves, they may be made to retain the crown well, 
if it is thoroughly consolidated and united. But the 
method of anchoring with foil, as before observed, is 
always to be preferred, since by this there is a weld- 
ing of the entire mass, and an anchorage, too, quite 
sufficient in all cases to retain it in its place. 

Filling large cavities tyii the labial surfaces of the 
superior incutors. — These cavities are usually super- 
ficial, and frequently coextensive with a considerable 
part of the surface of the tooth. A method of filling 
them, somewhat novel, though not without merit, has 
recently been introduced to the notice of the profea- 
Bion by Dr. Volck, it having been first suggested to 
him, however, by Dr. Maynard. It consists in filling 
up the cavity principally with a piece of enamel, as 
near the color of the tooth as possible. The cavity. 
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when nearly round, should be formed with a wheel bur 
. of the proper size ; and after having been thus reamed 
out, a elight undercutting should be made all round 
with an excavator. Then a piece of enamel being se- 
lected, it is dressed to a proper thickness, which should 
be slightly greater than the cavity's depth, and to a 
perfectly circular form, its size being such as to let it 
drop, with a little piny, into the cavity, and the edge 
of it being beveled from without. For fastening this 
in the cavity, roll a strip of several thicknesses of 
gold foil round its edge, and add as much as cau be 
forced in with it; set it all in place in the cavity, 
and then condense the gold down into the groove all 
round with a thin-pointed plugger, more gold being 
added, if necessary, to fill the groove completely full. 
Afterwards, with the file, stone, and burnisher, dress 
oflf the whole to a proper level with the surrounding 
tooth, finishing very carefully with the burnisher. 
The uiisigbtliness of ii large gold filling on a front 
tooth is thus obviated, no metal except that compo- 
sing the ring of attachment in the groove being ex- 
poi^ed to view. It is a beautiful operation, and one 
whoso successful accomplishment will require con- 
sidcrahlti constructive talent and skill. 




CHAPTER VIII. 



PATHOLOGICAL CONDITIONS. 



Hitherto, in our consideration of the treatment of 
caries, we have postponed the subject of the vitality 
and pathology of the teeth altogether. It now re- 
mains to describe the diseased conditions to which 
the teeth are subject, and the treatment which those 
reBpective conditions indicate. This is an important 
department of the practice, since upon skill in this, 
as well as upon the manner of perfonning tlie work, 
the success of the operation depends. 

Premising that our remarks on this branch of the 
subject are predicated on the fact admitted, that the 
teeth possess vitality, we proceed to ■consider the 
pathological conditions to which, in common with all 
organic matter, they are liable. There is but one 
diseased condition of living dentine that presents any 
considerable difficulty in the ordinary operation of 
filling teeth, and tliat is, inflammation, or exalted 
sensibility. This condition was referred to in the 
remarks on the treatment of caries, as being one that 
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rmoBt generally accompanies decfiys of the teeth. 
I Whether or not this affection is real inflammation, ia 
a point that has been considerably controverted ; and 
the assertion has been made, that it is of no conse- 
quence whether it is or not, provided we understand 
the true method of treating it. This, however, is 
not to be so readily conceded ; for the confession that 
we do not know what to call a thing, generally im- 
plies an ignorance of its character and phenomena: 
while the term infiammation conveys a definite 
notion, the phrase exalted eensibiUtij is very vague 
\ in meaning. That it is true inflammation, is the 
I opinion of our best dental writers. The dentine is 
endowed with the functions of absorption, nutrition, 
and secretion — characteristics that always imply a 
susceptibility of inflammation. In inflammation of 
the soil parts, there are present vanous indications j 
as, pain, redness, swelling, and increased heat.- But 
in dentine, on account of its peculiar structure, all 
these indications can not be manifested : for instance, 
redness, since the red globules do not circulate 
through it ; nor swelling, since the structure is too 
I dense ; nor perceptibly increased heat, since the circu- 
! lation is of too low a grade. Bui, one of the most 
definite indications of inflauiraation, namely, exalted 
sensibility, is present here in all its force. And there 
are various other circumstances that indicate this 
condition to be real inflammation : the same irri- 
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tilting causes that induce inflammation in the more 
highly organized parts, occasion it in the living den- 
tine ; this condition of the teeth is always affected by 
a geneml inflammatory diathesis, and their sensitive- 
ness, when there is this general tendency to inflam- 
mation, is always increased, and local treatment in 
such case will commonly be inefficient; a modifica- 
tion of such a condition of the system produces a 
very corresponding change in the affected teeth ; and 
those remedial agents which are employed in the 
topical treatment of inHaramation elsewhere, are suc- 
cessfully used in the treatment of inflamed dentine. 
From all these circumstances, the conclusion is almost 
irresistible, that this affection of the teeth is a real 
inflammation. 

As it has been already remarked, the only definite 
and direct indication of inflammation of the dentine, 
is exalted sensibility ; though this is not an immedi- 
ate consequence of that condition, independent of 
external circumstances; for the pain resulting directly 
from inflammation in the soft parts, is not experi- 
enced here, by reason of the low grade of vitality and 
the feeble circulation. But the teeth, in a state of 
inflammation, will suffer pain when subjected to sud- 
den variations of temperature, whether induced by 
the air, by fluids, or by any hard substance; and 
when subjected to the influence of agents that irri- 
tate the nerve-tissue anywhere, such as acids, some 
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[ atkalies, salts, and sweets. In regard to degree, 
I extent, and location, this affection exhibits a variety 
I of manifestations; in degree, from the most mild to 
I the most intense — sometimes fL^ed at a uniform pitch 
[of pain, and sometimes passing through the gamut of 
[ torture up to the most acute anguish. The character 
I of the affection is modified by differences in the 
organic structure of the teeth, tliose most vascular 
and most highly organized being most readily and 
I most extensively involved ; and therefore the teeth 
of the young are generally more liable to it than 
[ those of the old. So, too, persons of a plethoric or a 
strumous habit, as well as those in a febrile condi- 
tion, are peculiarly predisposed to this affection. 
I Sometimes irritation or disturbance of other organs of 
the system, sympathetically or secondarily induce 
intlammation of the dentine. Uterine irritation fre- 
quently does so ; and hence, during pregnancy or a 
' protracted suppression of the catamenia, the teeth are 
very liable to be thus affected, and, if decayed, to 
become very sensitive. 

InSammation of the dentine will sometimes be 
' exhibited in various degrees in different teeth in the 
same mouth at one time. This is owing to differ- 
ences in the organic structure of teeth developed at 
different periods of life, to differences of their loca- 
tion in the mouth, and to differences of exposure to 
I those agencies which are apt to induce the condition. 
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As to the extent of this inflammation, it may be con- 
fined to a thin lamina of bone immediately beneath 
the decomposed portion, or may extend deep into the 
body of the tooth, and, indeed, in some cases, pervade 
the dentine of the entire crown. This latter extent, 
however, it is not likely to have, unless it is the 
result of a general predisposition : if it ia produced 
by local causes, it will not, in general, penetrate very 
deeply into the dentine. Most commonly, the great- 
est seneitivencHS is at the union of the dentine with 
the enamel ; but, sometimes, it is confined to a small 
point within the cavity, either because there is a 
concentration of nerve-fibrils there, or becanse there 
has been a determination of the irritating influences 
to that point — the former being the most probable 
cause. The gi-eatest sensitiveness, as already re- 
marked, is generally at the surface of the dentine, 
because that is the termination of the nerve-fibrils 
which ramify the dentine, and wherever nerve-fiber 
terminates, there always we may look for exalted 
sensibility. Hence it is, that decay of the teeth is 
often found to be more sensitive in its incipient 
stages, than wheu it has become more advanced. 

Treatment of Inflamed Deiitiiit: — There arc several 
methods of treatment that might be employed to 
remedy this condition. In many cases, where time 
and circumstances will permit, a removal of all irri- 
tating agents from the ofiected parts, will enable 
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I nature alone to effect a restoration to heaUh. All 

I decomposed dentine ia to be cleaned from the cavity, 

I every exciting influence in it withdrawn or neutral- 

l ized, :ind the cavity itself perfectly filled with some 

[ nonconducting material, so as entirely to exclude all 

foreign substances. This material may be gutta 

percba or Hill's Stopping; — and this, in the property 

I of nonconduction, is superior to any other ; — or, in 

I Bome cases, it may he tin or gold ; but, when either 

[■ of these is employed for the purpose of such tempo- 

I rary nUing, some nonconducting substance should be 

1 placed between it and the sensitive dentine. The 

I length of time necessary for a restoration of the 

■ •fleeted part, under this treatment, will be much 

i«»aried by circumstances. The cases susceptible of 

this kind of treatment are those in which there is no 

constitutional predisposition, in which the vitality ie 

strong, and the recuperative power vigorous. When 

the temporary fillings are made of metals, the patient 

should be careful to protect them from sudden changes 

[ of temperature. For such fillings, in case they are 

I required but for a short time, a lock of cotton satu- 

I rated with a solution of gutta jiercha and chloroform, 

I may be used. 

But, in cases in which the vitality is low, the 
I affection chronic, the exciting cause highly irritating, 
rand the general diathesis inflammatory, nature, ud- 
I «ded, will not effect a cure. In such circumstances. 
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therapeutic treatment is indicated. The agents em- 
ployed in topical treatment may be divided into two 
classes : first, resolvents, or those which have for 
their object an entire restoration to health of the 
part affected ; and second, escharotica, or those which 
have for their object the death of a portion or all of 
the diseased part. The former clas-s of agents is of 
course preferable, when their object can be promptly 
accomplished by their use, and especially preferable 
to those agents which endanger the vitality of the 
whole tooth. In very many cases in which topical 
applications are indicated, constitutional treatment is 
olso required ; and this should be of an antiphlogistic 
character. The immediately adjacent parts, too, as 
the gums, the mucous membrane, etc., should be 
carefully regarded. Indeed, treatment of the gums 
by counter irritation, depletion, and various prepara- 
tions, such as the conditions may indicate, will often 
be found prereriuisite to a successful treatment of sens- 
itive dentine by topical applications. 

There are very few agents used simply as resolv- 
ents. The properties characteristic of this class of 
agents are tonic, stimulant, sedative, and a-stringent 
Tincture of capsicum may fitly represent the stimu- 
lant, Peruvian bark tlie tonic and astringent, gum 
myrrh the tonic, and opiates the sedative principle. 
Astringents, stimulants, and sedatives all tend to 
counteract the infiammation. The agents of this 
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class are not very extensively used in the treatment 
of dentine, not because they are not ultimately effi- 
cient, but because their action is less vigorous than 
that of some other agents. When, however, time 
and circumstances will permit, mild treatment, if effi- 
cient, is to be preferred. 

But there are many cases in which, for want of 
time, something more rapid in its action is required. 
Of this character is the second class of therapeutic 
agents, namely, escharotics, or those which, by their 
action, destroy a portion of the tissue with which 
they come in contact. It may be well to notice, 
separately, the preparations commonly used for this 
purpose. 

Thnnin, or Thuntc Ami. — This is the active prin- 
ciple of vegetable astringents, and is found most 
abundant in nutgalls. It unites with albumen, fibrin, 
and gelatin, forming with them insoluble tannates. 
Ita medicinal influence is almost necessarily topical, 
since the promptness of its action on albuminous sub- 
stances, and the insolubility of its compounds with 
them, prevent its admission into the general circula- 
tion. The action of tannin on dentine has been 
already explained. Either its aqueous or its alcoholic 
solution may be employed, the latter being the better 
and more convenient preparation. Where tannin is 
applied to dentine, there is formed a tannate of albu- 
men, which, being insoluble, protects from irritation, 
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and probably incites to licalthy condition, the living 
parts beneath it. 

Creosote, or CarhoUc Acvl. — Formerly, creosote was 
obtained by distillation of wood, and differed some- 
what from that in present use, which is prepared by 
distillation of coal tar — this latter being the genuine 
carbolic acid. It dissolves freely in alcoliol or ether, 
and sparingly in water; and its action may therefore 
be modified by dilution. Creosote produces its caustic 
effects by its affinity for albumen and gelatin, with 
which it forms insoluble compounds; and from its 
modus operandi, it is evident that the popular opinion 
that it promotes decay of the teeth, is an error. 

Nitrate of Sih'Gr. — This salt is a powerful caustic, 
whether applied to soft parts or to bony tissue. Its 
action is somewhat complex. Nitric acid is liberated 
by the decomposition of the salt, when in contact with 
organic matter. Nitrate of silver has a strong affinity 
for albumen, uniting with it without difficulty ; and 
the compound thus formed, is soluble in nitric acid or 
in a dilution of chlorid of sodium. When the nitrate 
IB applied to the skin, the immediate result is a 
whitish mark, caused by a union of the salt with the 
albumen of the cuticle; but this soon turns black, by 
the reduction of the salt and the decomposition of the 
silver; when, for each atoni of silver set free, there is 
liberated an equivalent of nitric acid. There is here, 
then, an agent that acts promptly on the gelatinous 
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portion of the tooth, destroying its vitality to the es- 
tent of the combinatiou which takes place, and that, 
by the decomposition of part of the salt, and the con- 
set^uent liberation of part of the acid, also acts with 
energy on the calcareous portion. The compound 
formed by the nitrate with the organic constituents 
of the tooth, is insoluble except with a few substances, 
and therefore protects the subjacent parts; and the 
precipitation of the reduced o.vyd on the surface, 
affords some additional protection. The insolubility 
of the compound above mentioned, prevents an ab- 
sorption of the nitrate by the dentine, and renders 
its action necessarily superficial. When tlie nitrate 
is neutralized by a union with it of an equivalent of 
the constituents of the dentine, no further chemical 
action is possible. The compound formed by this 
union is soluble in a dilution of tiie nitrate ; and if 
this be applied in too great a quantity, there may be 
a larger loss of substance than is desirable or at all 
necessary ; lor, as lung as free nitrate remains in 
solution in the cavity, the insoluble compound is not 
precipitated, and the surface is therefore exposed to 
the continued action. It is preferable to employ the 
nitrate in the solid state, or, when this is not practi- 
cable, in a concentrated solution and small quantity, 
rather than in a copious dilution and repeated appli- 
cation. 

From the observations already made, it ia quite 
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evident that no liacni can result to the tooth from a 
proper application of this a-jent, beyond the portion 
of it immediately acted upon. The nitrate can not 
be absorbed by dentine, but it stimulates the sub- 
jacent dentine to more healthy action; though some 
maintain that it is not as efficient in this respect as 
some proper chlorid. It acts to a greater depth than 
tannin or creosote, but not so deep as chlorid of zinc, 
nor with so much pain. 

Chlorid of Zinc. — This ia more generally used in 
the treatment of sensitive dentine than any other 
caustic. It exerts an antiseptic and disinfectant, as 
well as an escharotic influence. In its operation it 
decomposes, the chlorine affinitizing with the animal 
and the calcareous elements of the dentine. It is 
milder in solution than in solid, and less efficient and 
less painful. It is soluble in water, alcohol, ether, or 
chloroform. The etherial and the chloroformal solu- 
tions are, in their action, least painful of all the forms 
in which this chlorid is applied. The union of thi« 
agent with the gelatinous constituent of the tooth is 
also more prompt in solution than in .■^olid. The 
ether and the chloroform may lessen the pain by 
their anesthetic intiucnce. In the use of the chlorid 
or any other active caustic, it is important to bear in 
mind the exalted vitality which Ibllows its applica- 
tion ; and the oiieration should be immediately per- 
formed. In the teeth of young persons, or those in 
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irhich the animal constituent greatly predominates, 
vitaHty will be more promptly aroused than in 
J of an oppoeite textuiY, and the change, too, will 
t greater. If the inflammation is confined to a thin 
nina, it will be almost instantly allayed by the 
plication of the chlorid, and the cavity may be ex- 
cavated, as though there had never been any exalted 
sensibility ; but if the operation be delayed any con- 
gi»derable time, the tooth will often be found in a 
liorse condition -for excavating than before the appli- 
^tion. The remarks on absorption under the head 
f nitrate of silver, apply with equal force here: there 
i not the least danger from this source; indeed, there 
J none, even when the chlorid is applied to the 
t parts. 

Terchlorid of Gold, — Of this preparation the ethe- 
tal Bolution only has been employed. This acts with 
»at promptness on the dentine, forming an insoluble 
K>mponnd with the gelatinous elements, and the 
blorine of it forming also a combination with the cal- 
(OUB portion. Ou account of the promptness with 
hich this agent operates, neither the pain nor the 
disturbance of the subjacent parts caused by it, ia 
great. This substance is very liable to decompo- 
By exposure to air or light, the gold is pre- 
■pitated in the metallic form. But, protected from 
le, it may be preserved for a long time. This 
t will not be absorbed by the dentine. 
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Arttenious Acid. — ;Tbe modus operandi of ttiis agent 
18 involved in greatobecurity. In regard to its topical 
action, Professor Bache, says : " Ar^nious acid, when 
it produces the doatli of a part, does uot act> strictly 
speaking, as an escharotic; it destroys the vitality of 
the organized structure, and its decomposition is the 
consequence. The true escharotic acts chemically, 
producing a decomposition of the part to which it is 
applied; a state incompatihle with life." Pereira 
says : " Tliough employed as a caustic, yet the nature 
of its chemical intluence on the animal tis.iue, is un- 
known ; hence it is termed by some a dynamic caus- 
tic." Its escharotic power certainly bears no propor- 
tion to its vitality ; but it is probable that it forms defi- 
nite compounds with some of the constituents of living 
tissue ; and If so, these compounds appear to be readily 
and rapidly decomposed, so that the acid becomes 
again free to attack, with similar results, the sub- 
jacent parts. The topical application of arsenic is 
liable to be followed by constitutional effects. 

All dentists are aware of the fact that a tootii-pulp 
may be destroyed by arsenic, through a wall of con- 
siderable thickness. To accomplish this, the agent 
must in some way penetrate the substance of the 
dentine; and the vitality of the dentine is destroyed 
BO far as it is thus penetrated ; indeed, the vitality of 
the whole crown of the tooth, both dentine and pulp, 
is often destroyed by the use of this remedy, applied 
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wen to a Braall cavity. Exalted eensibility of den- 
tine ia subdued by this agent, more through its vital, 
than through its chemical energy. It is very soluble 
in creosotes and all similar oils, and, to a considerable 
extent, in alcohol and water. It is absorbed much 
more rapidly in solution than in solid ; and the more 
..vascular the dentine, the more rapid and extensive 
k'inll be the absorption ; and on this account there' is 
great risk in applying it to the teeth of young persons, 
or to any teeth that are highly vascular ; indeed, it 
will, in some cases, destroy the vitality of very dense 
teeth. The manner in which it passes into the den- 
tine, is not very definitely understood. It is very 
certain, however, that in more highly organized 
parts, it is carried through by the circulation, and 
.also may be taken up by imbibition. In either of 
['these ways it may pass into the dentine, and so far as 
concerns the results, it matters not in which way. It 
is enough to know that there are well defined coses 
of its specific efifect on the constitution, after having 
been applied to toothbone — demonstrating that it 
must have been taken up by the circulation ; and 
I also cases of its manifest effect on the periosteum in 

a short time after having been applied to the cavity 
of a tooth, the pulp of which is dead — thus proving 
that it must have been absorbed by imhlbitiun. 
^^■^ If arsenic is ever employed in the treatment of 
^^^pensitive dentine, it should he suffered to remain in 
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the cavity but a short time — from one to three hours 
— and then the part with which it was in contact, 
should he very thoroughly excavated ; and in de- 
ciding in what cases it is proper to use it, there is 
need of careful discrimination as to the tooth's struct- 
ure and density; for injurious results have some- 
times followed its application, notwithstanding the 
utihost care : if it has once been absorbed by the 
dentine, antidotes will avail nothing. On the whole, 
therefore, it is probably better to refrain from its use 
altogether in the treatment of sensitive dentine. 

Alkaline caustics have been, to some extent, used 
for the treatment of this afiection. A preparation 
made after the following formula, is said to relieve 
some cases very promptly : take Canada balsam and 
slacked lime, and, having made them into a paste, 
fill the cavity partially full with it, and permit it to 
remain until the object is accomplished. 

The sensitiveness of dentine may be ohtunded by 
thorough friction on the affected part with a smooth 
burnisher. This method, however, is applicable only 
to those cases in which there is room to use the in- 
strument. On the surfaces of the teeth, where there 
may be sensitiveness, it is very applicable and very 
efficient. Simple pressure, without friction, it is sug- 
gested, will accomplish the same ohject; though press- 
ure and friction combined, are doubtless more effi- 
cient. 
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Usually, when the pulps of the teeth are exposed, 
it is in consequence of decay, but sometimes of a 
gradual wearing-down of the organs in mastication. 
When the pulp of a tooth is found exposed, the 
course of remedy to be pursued, will be directed by 
the following considerations : — 

1st. The constitution and the vital energy of the 
system. 

2d. The condition of the mouth and teeth. ' 

3d. The condition of the pulp. 

4th. The size of the orifice at which it is exposed. 

5th. Whether the exposure is of recent, or of 
remote origin. 

6th. If in a tooth of more than one fang. 

7th. The position of the tooth in the mouth, and 
that of the decayed cavity in the tooth. 

The propriety of attempting to preserve the vital- 
ity of the pulp after exposure, has been questioned. 
Some take the position that after the development 
and formation of the tooth, the pulp is no longer of 
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any use, and may, without damage, be dispensed 
with; while others piaintaiu that, when the pulp of 
a tooth ia destroyed, the tooth is no longer of any 
value. The truth is, perhaps, a medium between 
these extremes. The pulp of the tooth is valuable 
in the economy, or nature would dispense with it. 
Analogy teaches that it would not be retained longer 
than it could subserve some beneficial purpose. But 
it is also true, that a tooth may be valuable for a 
long time after the destruction of its piilp, notwith- 
standing it is in a less perfect condition ; though it is 
always desirable perfectly to preserve the life of the 
tooth; for the crown depends on the pulp for its vital- 
ity, and living dentine opposes more resistance to 
decay than dead ; besides, a dead tooth never pre- 
Renta the bright, lifelike appearance of a living one. 
The parts about a dead tooth, too, are far more liable 
to disease than those about a living one. These are 
only a few of the prominent arguments for retaining 
the nerves of the teeth. 

It has been maintained that the structure of the 
tooth-pulp is of such peculiar character, and so sus- 
ceptible of diseased action, that after it has become 
affected, though but slightly, it can not be restored 
to a healthy condition. We see no ground, however, 
for such an iissumptiou, except it be in the imperfect 
treatment which this organ so frequently receives; 
for the fact of its delicate structure does not neces- 



Vtarily imply an impossibility of restoring it from 
Edisease. The pulp of the tooth is endowed with 
I tuch functions as ordinarily render living tissue sue- 
L oeptible of treatment for abnormal conditions; ae 
vtarculation, nutrition, absorption, and a distribution 
l-of nerves. The success attending the methods of 
r treating exposed pulp, practised by the dental profes- 
Bion during the last few years, is a source of more 
encouragement than a thousand theories. 

Treatment of Expoeed Puljis. — In cases where the 
conditions are favorable, — the constitution good, the 
pulp but recently exposed at a small orifice, and in a 
healthy condition, treatment may be instituted with 
considerable certainty of success. If tliere is no in- 
flammation or irritation, therapeutic treatment is not 
indicated ; but the decay should be removed and the 
cavity formed without wounding the pulp, if possible; 
though a slight wound is of no serious consequence; 
for immediately after the hemorrhage ceases, the 
operation may proceed as though the pulp were 
intact. There have been suggested various methods 
for protecting the pulp in cases of this kind : for- 
merly, the capping of nerves was very extensively 
practised; by which a shield was thrown over the 
pulp, so as to prevent the BUiug from coming in con- 
tact with it. Various materials have been suggested 
for caps; but gold and lead have been chiefly used 
, fi)r the purpose, especially when the object was to 
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form an arch over the point of exposure. These 
caps are cut out of thin gold plate, or thick sheet 
lead, of the proper shape and size, and stamped with 
a convex punch, thus receiving such a concavity as 
fits them for covering the exposed pulp without 
touching it. A little groove, of depth sufficient to 
hold the cap and prevent it from being displaced by 
the introduction of the filling, may be made in the 
dentine all round the orifice of exposure. The cap is 
then to be adjusted to its position in the cavity, hav- 
ing been previously touched round its edge with 
adhesive wax, and the filling to be introduced in the 
usual manner, carefully, so as not to displace the 
cap; and if this is of lead, great caution is to be 
observed in condensing the tilling above it, since it 
will be easily compressed. 

The therapeutic influence of lead on exposed 
nerves is supposed by some to be definite and de- 
cided; but, though lead is a less perfect conductor of 
beat, and in this respect is better than gold, and 
though, in the capacity of a pulp-cap, its indestructi- 
bility is probably quite sufficient, yet, if no change 
takes place in it, it is not very apparent bow it exer- 
cises any therapeutic action on the pulp. Experi- 
ence, however, proves that the success is quite na 
good in the use of lead caps as in that of gold ; and 
the former are much more easily formed. 

There is an other method of shielding an exposed 
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lolp, which is, to form an arch over it by the filling. 
' This operation is performed by beginning the filling 
at that fide of the cavity most easily approached, 
building on the gold from the bottom to the orifice, 
up almost to the point at which the pulp is exposed, 
ftnd then attaching the pieces of gold to the prece- 
ding part, without permitting them to come in contact 
with the pulp, interposing a fine burnished point 
between this and each piece as it is introduced, and 
thus giving a smooth surfiice to that portion of the 
filling next the nerve. When, by this process, the 
filling has been extended beyond the point of expo- 
sure, it may be dropped down on the body of the 
dentine., and finished in the usual manner. This 
method of forming a protection over a tooth-pulp, 
possesses no advantage over the ordinary cap ; and 
being much more difficult, it is impracticable in any 
but skillful hands. 

This practice with exposed nerves, however, has, 
within the last few years, been almost wholly aban- 
doned, and for these two reasons : because it so fre- 
quently failed to accomplish the object, and because 
a better method of treatment has been discovered. 
It was found that, under that practice, many cases 
which at first promised well, failed to preserve the 
life of the pulp ; though the fatal results were not 
always immediate, a year or two, and, in some in- 
stances, a much longer period, intervening between 
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the operation and the death of the tooth. In favor- 
able cases, the pulp, even after exposure, will, if pro- 
tected from the influence of foreign eubstances, throw 
out a bony deposit, and even close up an orifice of 
exposure, thus forming for itself a natural shield. It 
is submitted that the capping operation is not the 
best protection for facilitating this process. It is 
probable that, in some cases, the space between the 
cap and the pulp, though it were large, would be 
filled with coagulable lymph ; yet, even if it were 
thus filled, this lymph might not be formed into bony 
tissue ; and if it were not, it could not fail ultimately 
to prove injurious to the pulp. But if the space 
should not be filled with lymph, the difficulty would 
be equally as great, since the pulp would protrude 
through into the vacuum beneath the cap, and neces- 
sarily become diseased, since it would be irritated by 
its contact with, and its pressure against, the sharp 
edges of dentine at the orifice of the cavity ; and it 
may remain thus diseased for a long time, or die at 
once. Thus it is, no doubt, that the great majority 
of failures occur under this kind of treatment. In 
order to obviate this difficulty, it has been suggested 
that the space under the cap be filled with some 
appropriate substance, aH a thick solution of gutta 
percha and chloroform, or a small pledget of cotton 
saturated with collodion. 

The frequent failures which occur in capping 
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nerves, have incited the profession to seek some other 
method of treatment. A vacuum above the nerve 
being objectionable, some suitable material is employed 
as i\ shield for this, being placed on the orifice of ex- 
posure, in contact with the nerve ; and the filling is 
then introduced without any pressure upon the point 
of exposure. There are several substances that have 
been thus employed, the chief of which are asbestos, 
oiled silk, collodion, gutta percha, and horn. The 
material for this purpose should be a nonconductor of 
heat, should not be subject to decomposition when in 
contact with the pulp, and should present a smooth 
surface and be easily adapted. In shielding a nerve 
in this manner, it is important that pressure be not 
made upon it; and there is not much liability to this, 
where the orifice of exposure is small ; but, where it 
is large, much care is required in the introduction and 
consolidation of the plug. The opinion has been 
entertained by some, that the pulp of a tooth will 
not tolerate any foreign substance in contact with it; 
but facts refute such an opinion. By this kind of 
protection for a nerve, secondary dentine is more 
likely to be developed. 

A very perfect covering for an exposed pulp mny 
be made by dropping on it a little collodiou or solu- 
tion of gutta percha, and then, after the evaporation 
of the ether or chloroform, filling over it. This 
method has the advantage of completely filling and 
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occupying the space, and exactly conforming the fill- 
ing to the part. When the exposure is at a large 
orifice, if the pulp is healthy, and the constitution of 
the patient good, the same general course of treat- 
ment may be adopted, except that more care and 
skill will be necessary in the performance of an opera- 
tion. Indeed, it is didicult to make a good operation 
in cases of this kind, using for the covering only a 
soft or a very flexible material, 

A method of operating, that is probably more effi- 
cient than any other, is, to prepare the cavity as 
already directed, place on the pulp two or three drops 
of collodion or nolution of gutta percha, letting it 
partially stiifen, and then over this fit a gold cap an 
exactly as possible, so that it shall rest on the solid 
dentine far enough from the orifice of exposure to 
preclude it from injurious infiuencc on the pulp. On 
this, the filling is introduced as usual, care being had 
not to displace the cap, which, in all such cases, 
should have a scat made for it, adapted at the time 
of the preparation of the cavity. 

When the pulp of a tooth becomes, by expoBure^ 
infiamed or diseased, some more special treatment is 
indicated, and usually it is therapeutic. In every 
such case, the treatment will contemplate two objects: 
the preservation of the pulp, when the circumstancea 
will warrant; and when they will not, then itli de- 
struction. The former of course is always to be pre- 
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redj where practicable. Some of our best operators 
I strongly denounce that wholesale destruction of 
the pulps of teeth, practised by many ; while some 
dentists never attempt to restore them to health at 
, however slightly diseased. This, aa elsewhere 
ntimated, is erroneous practice ; for there is no obvi- 
I reason why the pulp of a tooth may not be re- 

Crtored from disease to health as readily as other parts, 
endowed, as it is, ivith circulation, nutrition, absorp- 
tion, and the distribution of nerves. The particular 
kind of treatment required in any given case, how- 

D:^er, will he controlled by various circumstances; 

■ SDch as the nature and extent of the disease ; whether 
m is of chronic or acute type ; and when the irrita- 
'Hion, or inSammation, is but slight, and is kept up 
solely by the contact of irritating substances, restora- 
tion of the pulp may be cflected by a removal of these 

Lkritating causes, and a protection of the pulp against 
fceir further in8uence: in such case, nature, unaided, 
effects the restoration. In default of a vigorous con- 
stitution, the pulp, though but slightly affected, will 
require topical therapeutic treatment; and meanwhile 
general treatment maybe employed to give increased 
tone to the system. In the local treatment, neutral- 
izing agents should be applied first, and afterwards 
such as will counteract and reduce inflammation, 
especially if Ibis is in an active state. But if the 
pnlp is in a morbid condition, with retarded circula- 
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Hon, and a tendency to enlargement, very active and 
stimulating applications will be indicated, and in 
some cases escharotics, such aa nitrate of silver and 
chlorid of zinc, the latter especially where there is a 
tendency to prurient enlargement of the pulp. Four 
therapeutic principles, namely, astringents, tonics, 
stimulants, and escharotics, are mainly to be relied 
upon in the topical treatment of exposed pulp; but 
a detailed account of the nature, influence and eflects 
of all the individual agents embodying these prin- 
ciples, and ol" the respective methods of applying 
them, belongs rather to dental therapeutics. 

The length of time requisite for the treatment of 
exposed pulp, will vary with different cases. In the 
case of a recent acute inflammation, the process of 
restoration may be completed in two or three days ; 
while, in other cases, where the difficulty is of long 
standing and of a more complex character, it will re- 
quire from a week to two months. Leeching and 
counterirritation of the gums are sometimes resorted 
to in this treatment ; but it is rare that any definite 
beneGcial result ensues. Depletion of the pulp itself 
may often be practised with decided success : and it 
may be accomplished either by puncturing the pulp 
with a fine-pointed instrument, or by excising asmall 
portion of it at the orifice of exposure with a very 
sharp one, in either case avoiding any laceration of 
the pulp. By this means the distended vessels are 
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relieved ; nnd in many cases, where the difficulty is 
but slight, immediately after such relief by punctur- 
ing, 80 soon aa the hemorrhage has ceased, the tooth 
may be filled. But if the depletion is by excision, 
time must be allowed — ordinarily from three to ten 
days. 

The formation of secondary dentine, by which the 
orifice of exposure is closed up, has already been re- 
ferred to; and it has been Buggested that treatment 
to facilitate this process may be instituted. With a 
view to this, temporary fillings are sometimes intro- 
duced; and irritation of the pulp by frequent slight 
friction, has been adopted ; but the success attending 
this treatment is not very manifest. If a shield of 
secondary dentine is desirable before permanent fill- 
ing, the best method of securing it, is, after seeing 
that the general recuperative power is in the best 
condition, to place in the cavity a temporary filling, 
of such material and in snch manner as shall be least 
I offensive to the pulp, nnd then leave nature to accom- 
plish the work. In many casee, especially in young 
persons, this process would be facilitated by an ad- 
ministration of bone phosphate. The pulps of the 
teeth of the young are more difficult to treat success- 
fully than those of the more advanced in life. 

Destruction of the Pulp. — There are cases in which 
an attempt to restore the pulp, even when recently 
and but slightly diseased, would prove unavailing : 
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80 feeble is the vitality that it is destroyed at almOBt, 
the first touch. Two cases in apparenUy the samei 
condition pathologically, but in different constitu*! 
tions, will, under the same treatment, exhibit veryl 
different results. A pulp that is highly diseased, isl 
hut seldom, if ever, under any circumstances, 8u»-< 
ceptible of restoration; and in such case, of course, i 
destruction is indicated. This was formerly supposed ' 
to be an impracticable operation, for two reasons: 
first, because it was very difficult and painful ; and 
second, because of the consequences likely to ensue. . 
Then, the operation was attempted only on teeth of 
one fang, and those of cylindrical form ; but now, it 
is performed successfully on all classes of teeth. 
When destruction of the pulp is decided upon, such 
means should he employed as will effect the object 
promptly and thoroughly, Every thing should be 
entirely removed from the pulp-chamber and the 
canal of the fang; for any remaining portion is liable 
to inflammation and suppuration ; and alveolar ab- 
scess, too, frequently ensues. 

There are two methods of destroying the pulp : the 
one, by an operation ; the other, by a therapeutic 
application. The choice of these methods will be 
governed by circumstances; such as the temperament 
of the patient, the condition of the tooth and parts 
about it, the class of the tooth to be operated upon. 
For patients of a nervous, irritable temperament, to 
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After the pulp has been thuB exposed, the instru- 
ment should be selected for its removal. There are 
different forms of instruments for thia purpose. Some 
operators employ the untempered, four-sided, barbed 
broach, thrusting it up into the canal aa far as pos- 
sible, then twirling it two or three times around, and 
thus wrapping the nerve round tlie instrument; when 
both are drawn away together. This method always 
occasions considerable pain. Others employ simply 
the three- or four-sided broach, thrusting it through 
the pulp all the way up the canal, and thus lacera- 
ting it and breaking up its structure, so that it may 
afterward be removed without much pain. An other 
very awkward and bungling method is, to force up 
into the canal a piece of wood adapted to the size of 
the space, and thus drive the pulp before it all the 
way. Of all the methods of destroying the pulp, this 
is the most objectionable, and should never be em- 
ployed. An other method, and the one which seems 
preferable to all others, is as follows: take a very 
fine untempered steel wire, round and smooth, not 
larger than 34 to 36 of Stub's gaugeplate ; flatten 
the extreme point, and turn it to an angle of from 
thirty to forty degrees; place the edge of this against 
one wall of the canal at tlie point of exposure of the 
pulp; press it steadily up the canal, with its edge 
bearing against the wall, as far as it will go, and then 
twirl it suddenly round : thus an excision is effected 
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near tlie point oi' the fang, when the pulp wilh the 
instrument may be drawn away together; or, if not 
thus drawn, it may be caught with ponie fine point, 
and removed without pain. This manner of intro- 
ducing the instrument, too, causes leps pain than 
either of the others; for there are no sharp edges or 
points presented in passing the instrument up the 
canal, to cut or lacerate the pulp. In the removal of 
the pulp from the teeth of young persons, care should 
be taken lest the instrument pass entirely through 
the foramen, at the apex of the fang ; but with 
adults, there is little or no danger of such an accident. 
The directions given here would be quite sufficient, 
if closely followed, for the removal of the pulps of 
the six anterior superior teeth. In order to the re- 
moval of the pulp from the bicuspids, the entrance 
can ordinarily be effected through the decayed cavity. 
Usually, there is some lateral compression of the 
fangs of these teeth ; and the canal through the fang 
partakes of the formation, so that it represents a 
mere fissure expanded a little on each side of the 
center. It is often difficult, and requires very deli- 
cate manipulation, to remove all the pulp from these 
fissures: a very fine instrument may be pressed down 
each side, and yet a portion of the pulp remain in 
the center. This difficulty is most fully presented in 
those cases in which there has been an apparent, 
though abortive, eflbrt of nature to produce two fangs. 
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The removal of the pulp of the molar teeth is a 
more extensive and complicated operation . The 
pulp to be operated upon should be fully exposed, 
the orifice of exposure being made as nearly as pos- 
sible of the size of the pulp-chamber ; and the instru- 
ment to be used, should be such as last described, 
except that it should be much larger, and is to be 
introduced, in the same manner, to the bottom of the 
pulp-chamber, and rotated suddenly, so as to cut off 
the ramifications of the pulp into the fangs, thus at 
one sweep dislodging the entire body of it without 
laceration. The practice of plunging a large barl>cd 
or cutting instrument into the pulp of a molar tooth, 
is barbarous in the extreme. The branches of the 
pulp in the fangs should be removed in the manner 
already directed for the removal of the pulps from 
teeth of single fangs. The palatal fang is very easily 
operated upon ; but, as to the buccal fimg, there is 
frequently encountered the same difficulty referred to 
of the bicuspids. Commonly, when a 
pulp is removed in this manner, the wound of exci- 
sion heals by first intention, and there is formed a 
permanent cicatrice. 

Actual Cauiery. — Formerly, for destroying tooth- 
pulp, the actual cautery was employed to a consider- 
able extent, and was at one time a favorite method 
with French dentists. This consists in heating a 
wire of proper size to a white heat, and thrusting it 
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up the citnal of the fiing to the apex, the object being 
to destroy the pulj) the instant the wire comes in 
contact with it. The operation requires much skill, 
and is attended with many difiiculties. It is fraught 
with terror to the patient; if the temperature of the 
wire is not at the white heat at the time of its ioscr- 
lion, the pain of the operation is most intense; it ia 
liable to leave the parts in such a condition as often 
to induce inflammation and suppuration, which may 
involve the investing membrane and the surrounding 
parts. Besides, by this method, the object is, at 
best, no more successfully attained than by others. 

Ihtential Cautery. — This term is applied to those 
therapeutic agents which destroy vital tissue by estab- 
lishing a condition incompatible with vitality. Many 
preparations have been employed as topical applica- 
tions to destroy the pulps of teeth, but only two or 
three to any considerable extent. A consideration 
of the nature and specific action of these agents may 
not here be out of place ; and, first, of 
^^L Arsenhus Add. — This has been more used, topi- 
^|bly, for the destruction of tooth-pulp, than all the 
^^her applications. The first account we have of its 
use for this purpose, dates back to 183G, when it was 
applied by Dr. Spooner, though others claim to have 
em'ployed it at about the same time. The specific 
Rction of arsenious acid on vital tissue is not well 

.... 
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compound ivith some element of the tissue, and in 
this way destroys the vitality. 

Any such combination, however, has hitherto es- 
caped detection ; and it is certain tliat if a compound 
is formed, it is not fixed or permanent in its char- 
acter, since the arsenic will he carried to different 
parts of the system, and its specific influence mani- 
fested wherever it goes; which could not be the case 
if it formed a fixed compound. The more probable 
theory is, that it destroys vitality by its influence on 
nerve tissue. Animal tissue takes it up by imbibi- 
tion; and it is also absorbed by the circulation, and 
conveyed by it, as already suggested, throughout the 
system. Frequently, however, it is applied to living 
tissue under conditions that prevent such absorption. 
It is often employed in the treatment of carcinoma. 
In the application of arsenious acid to the pulps of 
teeth, iur their destruction, several circumstances are 
to be considered; such as the age of the patient, the 
constitutional tendency, the vascularity of the den- 
tine. Where the vascularity is great, the utmost 
caution is required. The indiscriminate use of this 
agent in the teeth of the young, is attended with 
great risk. Some constitutions are peculiarly sus- 
ceptible of its influence, experiencing its effects even 
in remote parts of the system, after its application 
only to the pulp of a tooth. It is absorbed more 
readily in solution than in solid. It is very soluble 
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in creosotes and all the oils of that nature, and some- 
what soluble in alcohol and water. In many cases, 
when it is applied to the pulp of a tooth, more or lees 
disturbance of the periosteum is exhibited a short 
time after — in some instances in a few hours, and in 
others after several days j thus giving evidence that 
it hap, by some means, come in contact with the pe- 
riosteum. Its influence on this will often be mani- 
fested under percussion, in advance of any other 
symptoms. 

Application. — There are two or three methods of 
applying arsenious acid for the destruction of the 
pulps of teeth. The ordinary arsenic of commerce ie 
used. It was formerly employed very extensively in 
connection with sulphate of morphia, mixed in equal 
parts, and applied to the pulp with a small pledget of 
cotton, moistened with creosote or any other essL-ntial 
oil, the former being most frequently used. Alcohol, 
ether, or water may be employed in stead of creosote, 
and in some respects and in some cases would be 
preferable. The pledget of cotton, thus prepared, is 
introduced into the decayed cavity, with the prepara- 
tion in contact with the exposed pulp. An other 
pledget of cotton, saturated with a thick solution of 
gum sandarac and alcoliol, or gutta percha and chlo- 
roform, is placed over this in the cavity, to prevent 
the escape of the preparation, or the entrance of 
moisture or foreign substances : any preparation may 
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be ueed, that will accompliBli these objects. In the 
application of the pledget, care must be exercised lest 
too much pressure be mnde on the pulp, and pain be 
thus produced. In order to prevent this pressure, 
an other method has been adopted, wliich consists in 
forming a cap of lead, placing in it the arsenic, in the 
dry state or with some suitable solvent, and then fit- 
ting it over the exposed pulp, and retaining it there 
with a pledget of cotton, as above, or with Ilill's 
Stopping, gutta percha, or adhesive wax. Thus the 
preparation coraes gently into contact with the pulp, 
and prevents any pressure on it. The morphine is 
used for the purpose of diminishing the pain which 
frequently results from the application of arsenic ; 
but its influence for such a purpose is predicated 
more on theory than on practice ; for facts prove 
that, applied to living tissue, it produces pain rather 
than allays it. Therefore the more observing tind 
better class of practitioners have discarded it. 

Other substances have been mixed with arsenic, 
for the purpose of mitigating or altogthcr relieving 
the deleterious consequences so liable to follow its 
administration ; as, for instance, pulverized charcoal, 
which combined with it in equal parts by weight, 
makes u favorite preparation with good practitioners, 
by some of whom it is claimed that the charcoal 
counteracts tlie specific effect of the arsenic on parts 
other than those for which it is directly • 
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But this theory, in the light of any elucidation yet 
given, ia very vague. The claim can not be, that 
charcoal is an antidote to arficnic, since facts refute 
it; for if it were such antidote, the arsenic of the 
preparation, when applied to the pulp of a tooth, 
would fail of its effect, because the charcoal, being 
also in contact with the pulp, would there, if ever, 
counteract the poison. But this it docs not do; for 
the pulp is destroyed about as readily by this prepa^ 
ration as by arsenic alone. And if, when the arsenic 
and charcoal are thus together, no counteracting 
influence of the latter is manifest, much lesB will 
there be any when the arsenic, escaped from the 
charcoal, runs riot through the organic tissues, 
whither the latter can not follow. The only prob- 
able advantage, then, of this preparation, is, that the 
arsenic is not taken up from it by the tissues so 
rapidly, as when that is applied alone or with any 
thing that is soluble with it; for, when thus applied, 
the whole is very soon dissolved, and taken up by 
the pulp and dentine. But, when combined with 
charcoal or the like, little more of the arsenic is 
absorbed than that which comes in contact with the 
pulp. Hence the conclusion, that the influence of 
the charcoal is mechanical, and not therapeutic. 

This preparation is better applied perfectly dry, 
eneath a lead cap, which should completely close 

i cavity. Any other material that would mix as 
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readily with the arsenic, without being soluble, and 
that would not induce irritation when in contact with 
the pulp, would be quite as good for this purpose as 
charcoal. Irritating gasses generated in a tightlj 
closed cavity, may be absorbed by charcoal. 

Cobalt, in which the active principle is arsenic, has 
been extensively used for destroying nerves; but it is 
in no respect superior, and in some respects it is prob- 
ably inferior, to the preparation of charcoal and 
arsenic: it is applied in the same raivnner. 

The length of time the preparation should remain 
in the tooth, will be determined from the condition 
of the pulp when it is applied, the age of the patient, 
the vascularity of the dentine, the susceptibility of 
the patient to the influence of arsenic, and the like 
circumstances. It will usually be from three to 
twentyfour hours. In eotne cases, a very small par- 
ticle will thoroughly accomplish the work ; while in 
others, a much larger quantity may remain in con- 
tact with tiie pulp even fur a much longer time, 
without producing more than a superficial result. 
And cases occasionally occur, in which it seems 
almost impossible to destroy the vitality of a pulp 
with arsenic. A case is on record, in which the pulp 
was first fairly exposed in a suijerior bicuspid tooth, 
the health and constitution beiug good, and the tem- 
perament sanguine-lymphatic J and arsenic with mor- 
phine was applied to it, directly, five times within 
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(en days, witliont producing any apparent effect; 
then an applicatiuu of creosote and tannin was made 
three or four times, during aa many days; afterward 
the tooth was temporarily filled with gutta percha; 
and finally, in ten or twelve days, this filling being 
removed, the pulp appeared in a state of perfect pres- 
ervation and health, with all the indications of un- 
diminished vitality. Over the exposed point there 
was placed a nonconductor, and upon it a filling of 
gold; and one year after, the tooth presented the 
appearance of perfect life and health, having given 
the patient no annoyance during the whole period. 
Several similar cases might be cited, if it were neces- 
sary. 

Hence it is quite obvious that there is a great di- 
versity of susceptibility to the infiuence of arsenic, 
and that the study of these idiosyncrasies is both in- 
teresting and valuable. The recurrence of injurious 
consequences from the use of arsenic, lias induced 
many operators to abandon it altogether. But these 
injurious reaulls perhaps occur always either through 
maladministration, or from a peculiar susceptibility 
to the infiuence of the drug ; and a superior skill and 
a more accurate diagnosis would avoid them entirely. 
After the desired result with arsenic, it has been 
thought that antidotes might be made available. 
The hydrated sesquioxyd of iron is one of the beat 
antidotes to arsenic, and has been used in the teeth 
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to counteract its injurious effects; but it is of no 
avail here; tlie arsenic has the start of it, and, in- 
deed, ivould outstrip it, with an equal start. 

From the foregoing in regard to arsenic as an ap- 
plication for destroying the nerves of teeth, the fol- 
lowing conclusions are justly deducible : it is, in 
general, very efficient; it ia a heroic agent; it should, 
in all casey, be used with great caution ; in some 
cases it is entirely inadmissible; a free administration 
of it is liable to be succeeded by bad consequences; 
and skill, ratber than counteractiug agents, ia to be 
relied upon in its application. 

Fillhg Pulp Cavities and Ganah. — After the pulp 
of a tooth has been destroyed, whether by an opera- 
tion or by therajwutic treatment, the part at the 
point of its detachment should, in almost all cases, 
before the filling ia introduced, bo rendered sound; if 
possible, a permanent cicatrice sliould have formed. 
In cases, however, of good constitution and strong 
recuperative power, where a nerve has been removed 
by an operation, the fang may be filled as soon as the 
hemorrhage has ceased; but such cases rarely occur. 
Generally, the part will require treatment; and the 
cbaracter and duration of tliia will be determined by 
the circumstances — a;^, the vital energy of the system, 
and the metbixl employed for the pulp's destruction. 
When this has been effected by an operation, the 
part of detachment is restored to soundness much 
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^re readily than when by an application of arsenious 
eid, and less topical treatment will ordinarily lie re- 
quired ; indeed, in many such ca.ses there will be 
notliing else necessary, than to keep the canal well 
cleansed, 8o as to obviate any irritation that other- 
wise might be induced by the offensive gasses or fluids 
of decomposition. But it is generally best to employ 
some deodorizing agent, such as clilorid of sodium, in 
these cases. When the pulp has been destroyed by 
arsenious acid, more energetic treatment is usually 
demanded ; for then there is always a greater or less 
disposition to slough or discharge through the tooth; 
which must of course be entirely abated, before the ope- 
||tion of filling is at all admissible. In the treatment 
r this condition, the canal should be kept perfectly 
clean by frequent syringing ; floss silk, moistened with 
some suitable liquid, such as a solution of nitrate of 
silver, or creosote and tannin, should be introduced 
up to the inmost part of the cavity, and should be 
changed every twentyfour hours, the cavity being 
thoroughly washed each time. It will be necessary, 
in many cases, to continue this treatment fur several 
days. In order to determine whether the condition 
18 such as to admit of the filling, the floss silk should 
i removed after a sufficient time is supposed to have 
tfcpBcd, the cavity thoroughly cleansed and dried, 
1 a portion of dry floss or cotton introduced loosely 
> the canal. Then close up the decayed cavity 




witii adhesive wnx, giitta perchn, or some otlier sul> 
stance that will effectually exclude the moisture; let 
it remnin thus from twelve to twentyfour hours; then 
open the csivity, and withdraw the silk or cotton, and 
if this is found free fi-om moisture and odor, the tooth 
is ready to be filled. 

The treatment just described will be sufficient for 
all cases in which the pulp has been destroyed by the 
operator. Hut teeth who.ae ptilps are already dead, 
would seem to he less diflicult of treatment and fill- 
ing; yet they are not so; — indeed, the therapeutic 
treatment of these is usually more protracted, and 
their diseased condition less easily controlled ; and 
this because of the fact that the decaying pulp, re- 
maining in the canal, becomes very offensive to (he 
living parts adjacent, in which it induces a chronic 
diseased condition, frequently involving the dentine 
along the walls of the canal in decomposition. 

A classification of these teeth, based on their con- 
ditions, might be somewhat auxiliary to a further 
examination of this subject; and the following will 
probably embrace them all : — 

1st. Those whose pulps arc dead, but their remain- J 
ing parts alive and healthy. 

'Id. Those predisposed to disease. 

3d. Those already diseased, either dlwhargind 
acrid matter through the fang, or exhibiting infiamj 
mation of the perioatcum. 



EXPOSED PULPS. 



247 



4th. Those having alveolar abscess. 
Sound or slightly decayed teeth are sometimes 
I found witli dead pulps. This condition may be pro- 
rduced in various ways: by blows, or by any force 
I that will partially loosen the tooth ; by undue press- 
I ure in filling ; by excessive sensitiveness of the 
» dentine, even where the decay is not extensive; and, 
^Ktmetimes, by a filling of the tooth when it is in an 
unfit state for the operation. Ordinarily^ in cases in 
which the pulp is dead before its exposure, and there 
ifi no abscess from the fang or periosteum, the nerve- 
L chamber may \ie opened, and the remains of the pulp 
I removed. The canal should then be cleansed out, 
I Mid ilosB silk saturated with chlorid of sodium, in- 
Itroduccd and permitted to remain from one to six 
\ hours; when it should be withdrawn, the pulp-cavity 
I jind the canal again thoroughly cleansed, and, tliere 
[ being no discharge of pus tlirough the fang, it may 
I then be filled. The fact that the dead pulp is inclosed 
I in its chamber without producing irritation, is evi- 
I dence that there is no secretion of pus, Occasion- 
I ally, where the pulp has died from exposure, 
fthe living part immediately adjacent will present a 
I healthy condition, and there will be no discharge; 
; cases should be treated in the manner just de- 
teribed. In operating on teeth already dead, more 
■ delicate manipulation is requisite to prevent irrita- 
Ition, than on those in which the pulp is destroyed by 
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the operator. In very many cases of dead teeth, 
where there is not a state of actual disease, there ie 
a strong predisposition to it; and in these cases, the 
preparation of a cavity, or the intixiducing and con- 
densing of a filling, will produce inflammation of the 
periosteum. When such a condition i» recognized, 
several sittings may W required to complete the ope- 
ration. But it is not always easy to recognize; yet. 
whenever it is suspected, it is well to press the inves- 
tigation, which may be guided by the following rules: 
ascertain whether the tooth experiences a different 
sensation or any pain, under percussion in any direc- 
tion ; whether periostitis has ever existed in that or 
in a contiguous tootli ; whether the parts adjacent to 
the tooth are in a healthy state ; whether there is a 
general infiammatory diathesis, or an enfeebled con- 
dition. These are the prominent points in an exami- 
nation of this kind. 

Where this predisposition exists, it may be coun- 
teracted by general or local treatment, according as 
ipends on general or local causes; but in every 
case, this treatment should be very careful, and it 
will, in some instances, have to bt^ protracted. In 
these cases, where there is a discharge through the 
fang of the tootli, such treatment should be adopted, 
as will most ti|)eedlly and effectually suppress it; and 
if it proceeds from a remaining portion of the nerve 
near the point of the fang, this should bo removed, 
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and 8uch application made as will prevent ft recur- 
rence of tlie discharge, and assist the part to re- 
cover its health. The discharging surface may be 
broken up by cutting it away with an instrument, 
or bo destroyed with an escharotic — either nitrate 
of silver, creosote, or chlorid of zinc, in the use of 
whicii, several applications will, in many cases, be 
necessary. From their action, tlie secreting surface 
is destroyed, heatlhy granulations spring up, and a 
normal condition is established. 

The discharge should be wholly suppressed before 
the tooth is filled; otherwise, alveolar abscess would 
be speedily formed. In cases where there is peri- 
ostitis, it must be subdued before the tooth will tole- 
rate the o|jeration of filling. To attain this end, 
the treatment to be adopted will be dictated by the 
nature of the causes which operate to induce the 
disease. General treatment will be indicated only 
when there is a constitutional condition favorable 
to the local affection ; but where there is no such 
general predisposition, the treatment should be wholly 
local, and may consist of the following or similar 
appliances : depletion, either by leeching, cupping, 
or scarifying the gums; or counterirritation, either 
by scarifying, or by the application of highly stimu- 
lating lotions. Counterirritation may be produced, 
also, by making a deep incision in the gum oppo- 
site the tooth affected, and introducing a little flock 
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of flosa or cotton, saturated with creosote, which 
is to be kept in place till the inflammation of the 
periosteum is allayed; whicli will be effected in Irom 
one to five days. The silk or cotton shuuld be 
changed every day, till the restoration of the tooth 
to health is affected, when it is to be removed, and 
the wound permitted to heal. Mild stimulating 
applications to the gums in the immediate vicinity, 
so as to increase the circulation, will, in some cases, 
be all that ia required. A vapor bath, or warm 
water applied to the part, is often beneficial ; and, in 
some cases, a continued application of cold, by means 
of ice-water, will subdue inflammation of the perios- 
teum. Indeed, any antiphlogistic treatment that can 
be adopted advantageously, may be employed in 
periostitis. 

The periostitis of teeth wliose nerves are dead, com- 
monly has its origin at the point of the fang, from irri- 
tation induced in the oiitstart by the dead and decom- 
posing pulp and other matter at that point. In many 
instances, the inflammation is not confined to the 
fang of the tooth on which it began ; but it will 
extend to the alveolus, the gums, and the ireriosteum 
of the neighboring teeth. Whenever the existence 
of this disease is suspected, and yet not very appa- 
rent, as is often the case, the examination should be 
very thorough. In some instance.s, a striking of the 
tooth at one particular jjoint and at a certain angle. 
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will produce pain ; wlieroas, percussion on any other 
pnrt of the tooth, or at any other angle, will cause 
none at alL By an exercise of care anti discrimina- 
tion, the exact point of disease, if confined to a small 
Bpaco, may be ascertained. For instance, if striking 
on the labial surface of a central incisor near the 
point, produces pain in the socket, while striking on 
any other point would not, the place of the indara- 
niation is the anterior portion of tlie fang, at or near 
its point. By such means, the skilful and discern- 
ing will be enabled to form a tolerably accurate 
opinion as to tlio extent and location of periostitis 
in all cases; and this is an important consideration; 
for, if inflammation is found confined to a small poi> 
tion of a fang, the treatment, if local, should be as 
near that point as possible. 

Inflammation of the periosteum may sometimes be 
induced by the presence of foreign substances forced 
down between the free margin of the gum and the 
neck of the tooth, which have remained there till 
they have become vitiated, so as injuriously to affect 
the gums and periosteum. A deposit of salivary cal- 
culus sometimes produces inflammation of the gums 
and periosteum. Teeth otherwise healthy are, in 
some instances, thus afiected; though those which 
have lost their internal vitality, are much more liable 
_to such disease. 

' Preparing (he Teeth for FiJUiuj. — After the tooth 
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has been brought to a healthy condition, the decayed 
cavity is first to be excavated and made of proper 
form, the pulp-chamber to be shaped, and then the 
canals and the fangs to be prepared for filling. For 
the preparation of decaj'ed cavities here, the directions 
given on that subject hitherto, will be quite Bufficient. 
In the formation of the pulp-cbatnbor, the abrupt 
projecting portions of dentine should be cut down ; 
and if there is any decomposition of this, it should 
be removed. The pulp-chamber may be, when it is 
excavated, of a general retaining form, or there may 
be retaining points made within it at proper situa- 
tions. In the preparation of the canala in the fangs, 
some operators do nothing more than cleanse them 
out thoroughly. An other method ia, to pass fine 
bur-drills into them as far as practicable, thus making 
the opening of the same size all the way ; or to pcrape 
out the canal with a fine No.-lO excavator. Very 
fine, delicate instruments are required for cleansing 
out and forming the canals; and they should be quite 
elastic and of low temper. Instruments for this pur- 
pose, are sometimes made of gold wire, to obviate 
the liability to break off in the tooth. But the best 
method of forming these canals, is with a three- or 
four-aided broach, tapering to a sharp point, and its 
inclination corresponding, as far as possible, with 
that of the fang. This instrument is employed to 
enlai^e the canal, and give it a regular shape; and 
a variety should be at hand, so that one of the proper 
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size and taper can be selected. lu cleansing and 
forming the canal, care is necessary to prevent the 
instrument from passing entirely through the poiut 
of the fang. Such an accident is not very liable to 
occur with the tapered broach; but with the minia- 
ture excavator or barbed wire, it is, — especially in 
the teeth of the young, where the foramina through 
the fangs are large ; and it is peculiarly apt to happen 
to the incisors, the canines, and the palatine roots of 
the superior molars. But, after the complete develop- 
ment of the teeth, tliere is no excuse for an accident 
of this kind ; for then there in an abrupt contraction 
of the canal near the point of the fang, which may 
always be detected by a careful introduction of the 
instrument. 

The decayed and pulp cavities and the canal all 
being thus prepared, are now ready to receive the 
filling. For filling the fang, there are several 
methods ; one of %vhich is, to prepare small strips of 
gold, of two or four thicknesses of foil, take these on 
the point of an instrument, and pack them into the 
fang, in successive folds, till the canal is full. 
An other method is, to take small portions of gold, and 
pack them in, one on an other, till the fang is full. 
An other is, to take strips of from two to four thick- 
nesses, and from one to two lines wide, and roll them 
on a fine broach in such a manner as to make a cone- 
shaped block, a little longer than the deptli of the 
canal to be filled, and of the same taper; quite a 
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number of these blocks will be required for any given 
case, of various sizes, lengths, and densities ; the 
longest, largest, and least dense should be first uined, 
the last requiring to be of less size and greater densit}". 
These cones may he made iis dense aa desirable by 
rolling them firmly between the thumb and lingers, 
after having taken lliem off Ihe broach. They are 
taken up and introduced with the plugging pliers, 
and passed up as near to the jHiint of the faug as 
consistent with safety. In some instances, there is 
danger of thrusting them through the point ; and, 
in order to prevent this, the end of the first block 
introduced may be made ao large that it will not 
pass through, even when forced up ; or, what is 
probably better, a very small round pellet of gold 
may be forced up the canal, aa near to the point of 
the fang as admissible, so as to serve to set the ends 
of the blocks upon, and prevent them from passing 
too far up. The cone-shaped blocks may be intro- 
duced and consolidated with an instrument of the 
same general fovm as the canal, but much smaller. 
This kind of instrument should be made of un- 
tempered steel J though some operators make them 
of whalebone, to prevent breaking off in the fang, — 
an unnecessary precaution, since no skillful operator 
would ever break off a low-tempered, well-polished, 
proijerly-formed instrument of this kind. After a 
block is placed in the cavity, this instrument is 
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thniBt in by its side, thus consolidating the gold to 
the side of the cavity. Thus, the blocks are Buccess- 
ivety introduced and consolidated, till the c.inal is 
filled. It is better so to arrange as to introduce the 
lost portion of gold near the center of the canal, 
rather than at a side. The last blocks introduced 
should be sttfT and dense, that they may be thrust in 
with considerable force. 

Another method of preparing the gold for filling 
fangs is, to take the pure metal, and roll it down, on a 
good rollingmill, as thin as possible, keeping it well 
annealed ; and of this, form the cones, and introduce 
them as already directed. Made in this way, they 
are stifler, and fill up much more rapidly, than when 
made of foil. They are to be condensed in the same 
manner. Where the canal has been formed with a 
tapered broach, it may be filled with a gold wire, 
made of the same size and taper of the broach ; and 
this wire may be cut off' at the orifice of the canal, or 
left protruding more or less into the decayed cavity, 
and lie covered up with the filling. 

Some otiier substances liave been thought quite as 
suitable fur filling the fangs of teeth, as gold. Lead 
has been employed for this purpose; but the prin- 
cipal difficulty with this is, to get it into such a con- 
dition as to be used with facility ; but, if as com- 
pletely introduced, it would probably answer the 
purpose quite as well as gold. Tin foil is also used 
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for this purpose, aud, under favorable eircmnstaiices, 
with success. Some experiments, too, have been 
made with plaster of Paris and similar substances, 
for filling fangs and pulp cavities; but with what 
success, it is not ascertained — some claiming instances 
of success, and others reporting, in every instance, 
failure; so that there are not sufficient data to war- 
rant the adoption of any of these substances into 
practice. 

In cases in which there is liability to irritation, 
the operation of filling u fang is quite enough for one 
sitting; and in any case, not more than three fangs 
should be filled at one sitting.' The filling of a large 
pulp-cavity will occupy one sitting, and that of the 
decayed cavity, an other. When a respite is thus 
had between the filfing of the pulp cavity, and that 
of the decayed cavity, the former should be dressed 
down perfectly solid and smooth, so that no moisture 
may penetrate it; and then, when the latter is to he 
introduced, the surface of the former should be rough- 
ened by being cut up with a sharp instrument, or by 
being indented with small retaining pits, so as to lay 
hold of and fawten the last filling. From one to four 
days should intervene between the difierent divisions 
of the operation. The filling of the decayed cavity 
is to be performed according to the directions already 
given. When iuSamination ensues on an operation 
of this kind, recourse is had to the treatment already 
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described for preventing, counteracting, or reducing 
inflammation. 

Some oxperiraents have been made to teat the 
effect of restoring the parts to liealth, forming a cicar 
trice at the point of the fang, cleansing this out, fill- 
ing the pulp cavity and the cavity of decay, and 
leaving the canal unfilled; and it is maintained that 
this method will, in favorable cases, answer the pur- 
pose fjuite as well aa that of filling the fang, and 
incur less riKk, The treatment will be such as 
already described for the restoration of diseased 
fangs; all discharge through the fang must be sup- 
pressed, and all foreign substances liable to decom- 
position, removed from the canal, so that there may 

a complete restoration before this is closed. 
In case a discharge of pus is made into the canal 

T a tooth has been thus treated and filled ; in case 
a decayed cavity has been filled before the complete 
suppression of the discharge; or in case a tooth is 
filled, and the pulp afterward dies : in either of these 
cases, it is necessary to make a vent for the escape of 
the pus, Tliis is done by passing a small drill into 
the pulp chamber or canal, just above the filling, as 
close as possible. The handle of the drill should be 
depressed, so as to give the opening a downward 
inclination from within outward, and thus favor the 
escape of any secretion. 

In the superior molars, this opening may be made 
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through tlie fang. It is to be made through the 
masticatory surface ; it may, sometimes, be in the 
depressions on the crown surface, even though there 
be no filling. In incisors, it is made through the 
palatine portion of the crown. It is better, however, 
in all cases, to make an opening of this kind through 
the neck of the tooth, just under the free margin of 
the gum, since here foreign substances are not so 
liable to be crowded into it, as where it is through 
the masticatory surface. In cases in which it is 
obvious at the time of filling the tooth, that such an 
opening will be required, it is better to make it before 
the filling is introduced, as follows : first, prepare 
the decayed and pulp cavities for filling ; then drill 
through the neck of the tooth, into the canal, to the 
extreme part of the pulp chamber; and finally, intro- 
duce into this hole, its entire depth, apiece of smooth 
steel wire, such as will closely fit, leaving it exposed 
through the decayed cavity — and if it is not enough 
exposed when introduced, the tooth-bone may be cut 
away about it, till it is fully exposed ; when the 
decayed and pulp cavities are filled in the usual 
manner, and condensed solidly against the wire. 
After the filling is finished, the wire is withdrawn, 
leaving a smooth, continuous opening for the escape 
of any secretion that may collect within. When the 
opening into the canal is not made till after the tooth 
is filled, there is Hable to be a space between it and 
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the filling, that will fill up wJtii fetid maftefj aud 
■ibecome very offensive. 
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Alveolar abscess is produced, in the first place, 
the formation of a secreting sac at or near the 
point of the fang ; or, in the molar teeth, frequently 
in the bifurcation. The secretions of these sacs are 
different in character, according to the different con- 
ditions of the parts about. Sometimes, the discharge 
from these sacs is from the fang; sometimes from 
between the tooth and the alveolus ; and sometimes, 
directly through the alveolus and gums. There are 
occasional cases in which the discharge will be at 
a very considerable distance from the point of secre- 
tion ; but, in such cases, the secretion always fol- 
lows some natural avenue that affords a facility for 
its passage — as, for instance, along a suture. There 
are two or three cases recorded where the issue from 
an abscess of the central incisor was near the poste- 
rior portion of the hard palate ; and, in these, the 
channel of the pus lay along the suture of the palate 
bones. .Sometimes, the opening from an abscess of 
the first or second molars will be opposite the bicus- 
pids on the buccal portion of the gum. Alveolar ab- 
scess is exceedingly variable in character, according 
to the constitutional peculiarities and susceptibilities 
of tlie patient, the condition of the part,s immediately 
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adjacent, and, to some extent, the cause which has 
produced it. In a good constitution, after an abscess 
19 formed, it will discharge healthy pus. Occasion- 
ally,, yet very seldom, does nature alone effect a per- 
manent cure. In conatitutions of a cachectic dia- 
thesis, alveolar abscess is liable to constant discharge 
of an unhealthy pus, or purulent acrid matter ; and 
the parts about it are usually in a diseased condition. 

The cases in which alveolar abscess is most likely 
to occur are tho!=e of a manifest inflnmraatory diath- 
esis, or those in which there is considerable local 
inflammation, from some local exciting cause. In 
the cases of constitutional predisposition, the abscess 
assumes a chronic character, constantly secreting and 
discharging pus, but does not usually cause much 
pain, though the tooth from which it proceeds will 
experience some soreness and an uneasy sensation. In 
the acute forms of it, however, there will be intense 
pain. In some cases, the sac will he found producing 
its specific efTects without much irritation of the sur- 
rounding parts ; while in others, there will be main- 
tained in them a high state of irritation, which is 
liable, also, to extend to parts more remote, especially 
if there are any irritating agents at work. Very 
seldom, if ever, are the parts involved in an abecesis, 
restored by unaided nature to perfect health. 

The common cause of abscess ia the presence of 
irritating matter In the canal at the point of the fang, 
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which, no doubt, in many cases, exteiida through the 
foramen at that point, inducing inflammation, and 
resulting in abscess. Usually, the sac is found at 
the point of the fang ; but, sometimes, it is located 
on the side, the point remaining comparatively free. 
In the molars, paiiiciilarly the superior ones, the sac 
will frequently be found in the bifurcation, often 
occupying the entire space between the fangs. When 
it is on the point of one of the fangs, this is usually 




the palatine. Fig. 34 represents the position of the 
sacs on the roots of the different teeth. 

Treafmail. The treatment of alveolar abscess will 
be governed by the constitution of the patient and 
the condition of the part affected ; a case of recent 
origin will yield much more readily than one of long 
standing. When a case has assumed the chronic 
form, and the surrounding parts have become impli- 
cated in the diseased condition, a restoratio;! to 
health is often very difficult. Indeed, till within a 
few years, the removal of alveolar abscess was 
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thought to be, as a general thing, wholly imprac- 
ticable. But, by the treatment uow employed, this 
afiection is readily cured, unless the parts in the 
immediate vicinity are very much involved. In 
some cases, the sac on the point of the fang is very 
large, and absorption has taken place, to accommo- 
date it; and, though in many such instances, the sac 
might be destroyed, yet the space occupied by it 
would not be filled np with a healthy deposition. 
In young persons, when an abscess is formed on the 
point of a fimg, especially in the single-fang teeth of 
the superior maxillar, the discharge is frequently 
through the tooth, in consequence of the large size of 
the foramen of the point of the fang; and generally, 
in such cases, the local treatment may be made 
through the canal. Sometimes the discharge is be- 
tween the fnng and the wall of the alveolus. More 
often, however, especially in persons over tweutyfive 
years of age, the di.schargc is through the alveolus and 
the soft parts to the surface, by the shortest course. 

When an alveolar abscess is influenced by cachexy 
or any other constitutional derangement, general 
treatment ranat be resorted to, such as the condition 
indicates. The local treatment always demanded, is 
such as will break up and destroy the secreting sac. 
This is ell'ected either by surgical or by therapeutic 
treatment, and frequently in chronic cases, by both 
together; but, in the great majority of acute cases, 
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therapeutic treatment alone will be sufficient. In 
order to break up an abscess by an operation, it must 
be easy of access; and it is very seldom that an 
operation of this kind can be performed through the 
fang of a tooth; but, fortunately, in almost all those 
cases where the discharge is through the fang, thera- 
peutic treatment alone will answer the purpose. 
When the point of discharge is on the gum opposite 
the secreting sac, a sharp-pointed bistoury should be 
used, and the canal of discharge sufficiently opened 
to admit the free use of the instrument at the seat 
of the disease. Then the secreting sac should be 
dissected from the point of the fang, and its connec- 
tion with the circulation severed as completely as 
possible, thus cutting off its supply. After this, if 
the case is a favorable one, nature may be left to 
accomplish the work ; in wluch case, the broken-up 
sac will be thrown off, healthy granulations will be de- 
veloped, and the parts be restored to complete Iiealth. 
In other cases, however, after an operation, nature 
unaided will not complete the cure; but such thera- 
peutic treatment must be resorted to, as the circum- 
stances seem to require. In some cases, the opening 
through the alveolus will need to be enlarged; and 
this part of the operation demands great care. All 
particles of bone should he removed from this open- 
ing, since, if permitted to remain, they would pro- 
duce irritation and tend to incrcaee the difficulty. 
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When the therapeutic treatment is applied through 
the fang, the canal is to be cleansed of all 
foreign and detached matter, and opened freely 
through to the point ; and, if the discharge is very 
fetid, some disinfectant should be used, as chlorid of 
sodium or of zinc, since a fetid condition keeps up 
irritation. The cleansing of the fang may be accom- 
plished by injection of chlorid of sodium; after which, 
the agent to act on the disease at its seat, is to be 
introduced. Of this agent, there are various kinds 
employed, the chief of which are chlorid of zinc, 
nitrate of silver, and creosote, the first being applied 
in the solid, and the latter two in the liquid state — 
though the nitrate may be employed in the form of 
crystal. The method of using the chlorid is, to pass 
it in small portions up the canal, on a piece of silk, 
with a fine probe, entirely tlirough the point of the 
fang ; which process should be repeated from two to 
six times, in as many days. After this, during two 
or three days. Boss silk, moistened with a mild solu- 
tion of creosote and tannin in alcohol, should be 
applied daily ; and then clean silk or cotton may be 
worn in the canal, changed every day, for three or 
four days, or till it is manifest that there is no longer 
any discharge, and that the parts are in a healthy 
condition. If nitrate of silver, in solution, or creosote 
is used, it should he absorbed into a piece of iloss silk, 
and passed through the fang iu the manner already 
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described. The nitrate is more prompt of action 
than creosote, and will accomplish a specific object in 
a shorter time. Either of these solutions may, hy 
the use of a syringe, be very effectively thrown 
through a fang in the following manner : fill the 
opening into the fang with gutta perchn ; drill 
through it a hole large enough to receive tightly the 
point of the syringe; and then, charging with the 
solution, inject it through the fang; and, in cases 
where there is an opening through the gum, the 
injection may be forced round through this. The 
condition of the parts will indicate how long this 
kind of treatment should continue. Ordinarily, 
when the discharge is entirely through the gura, 
the bistoury should be used to enlarge the opening. 
In many cases, therapeutic treatment alone will 
accomplish the object ; and, when the opening to the 
sac is large and direct, the therapeutic agents may be 
introduced through it right to the seat of disease. If 
nitrate of silver, in solution, or creosote is used, it 
should be introduced to the point of afiection on a 
pledget of cotton or floss, as heretofore directed; or 
if, as is preferable, chlorid of zinc or nitrate of silver 
in solid, it should be passed through the opening into 
contact with the sac. This treatment should be kept 
up till the indications are fulfilled. 
► In the treatment of abscess of the inferior maxilla 
Kh difficulty is often experienced from a want of 
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free egress for the secretion; while, in the superior 
teeth, the pua may frequently escape through the 
tooth by gravitation, this force, in the inferior jaw, 
increases the difficulty. The sac being uaually 
formed on the point of a fang, the secretion then rests 
at the bottom of the socket, and is frequently pent 
up there till it finds an outlet through the gum, 
somewhere between the point of the faug and the 
neck of the tooth. It is, in many instances, very 
difficult to get an opening aa low down as the point 
of the fang, since the buccal attachment to the gum 
is usually quite above the point of the fang, particu- 
larly in the case of the molars and second bicuspids. 
Very seldom, if ever, can a secreting sac on the fang 
of an inferior tooth be destroyed by treatment applied 
through the canal of the root. Some are accustomed 
to make a vertical incision of the gum, as low as the 
point of the fang, and perforate tiie alveolus, and 
treat through this channel, as already described. 
Owing to the disadvantage abovementioned, much 
more energetic treatment is necessary to attain suc- 
cess with the abscess of the inferior than with that of 
the superior teeth. 

In the great majority of cases, where one third or 
more of the periosteum of a root is involved in 
abscess, the indications certainly point to the re- 
moval of the tooth. In the lower teeth, a very 
serioUB difficulty occasionally occurs from abscess, 
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namely, an external opening and discharge ; and in all 
cases where this condition has already been reached, 
the offending tooth should be removed. But, when 
such a result is only anticipated, and is yet contin- 
gent, treatment may be employed to avert it ; and, 
in order to this, a deep and free incision should be 
made in the gum, opposite the affected tooth, and 
poultices applied within ; and, where there is ex- 
ternal swelling, pressure is recommended, as follows: 
adjust a piece of thick sheet-lead to the part, and 
make the pressure on this by means of a bandage 
comprising it and passing round the head. It is 
supposed that this application counteracts the gravi- 
tation of the secretion, pressing it upwards, and thus 
inducing it to seek an outlet at some more desirable 
point. If it is a worthless tooth that is producing a 
difficulty of this kind, it should be removed at once. 
In regard to the treatment of alveolar abscess, 
much yet remains to be learned. With the attain- 
ments thus far made in this direction, no aspiring 
dentist will rest satisfied. 
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PIVOT TEETH. 

Whenever the crowns of anterior teeth have 
become so much decayed that they can not. by fill- 
ing, be rendered useful, they raay, under favorable 
circumstances, be supplied by artificial crowns con- 
structed on the roots. For the successful accom- 
plishment of this work, the following conditions are 
important: 1, The constitution of the patient should 
be good. 2. The mouth should be in a healthy con- 
dition, and without diseased teeth or roots, 3, The 
teeth should be free from calcareous deposits and 
from all foreign substances liable to induce irritation 
or inflammation. 4. Tlie attachment of the teeth 
should be perfect and healthy. 5. It is desirable 
that the root have a living, healthy nerve remaining. 
6. The root above the neck should be sound. 7. 
The root should occupy a correct position in the 
arch. Prior constitutional treatment will often be 
required where there are unfavorable conditions. 

The fangs of the six superior anterior teeth are 
better adapted for the reception of these crowns, than 
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I thoBe of any other in the mouth. The fangs of the 
^ first bicuspids frequently terminate in two points, and 
are always more or less compressed, so that they will 
not receive a pivot large enough to sustain a crown ; 
besides, these teeth are masticatory, and crowns 
pivoted to them very soon become loose and useless. 
The roots of the inferior incisors are also compressed, 
and thus subject to the same disability. Occasion- 
ally, however, pivot crowns are attached to the roots 
of the superior bicuspids, and the inferior incisors, 
cuspids, and bicuspids. But in order that such an 
operation shall be of any utility, the conditions must 
be favorable, the roots with as little lateral corapres- 
Bion as possible, in a very sound and healthy state, 
and without any tendency to inflammation. 

The preparation of the root for the reception of an 
arti6cial crown, is a very simple process. It will, 
however, be somewhat modified by the kind of 
crown used, and the method of attaching it. Ordi- 
narily, the first step is, to remove the crown, or any 
remaining portion of it, with a fine saw or excising 
forceps. Of this latter instrument, there are various 
forme, tliat in most common use having narrow, 
transverse edges, closing squarely together, as repre- 
Benled in Fig. 35. With these forceps, any broken 
fragments of the crown can be removed with great 
facility. Many operators, placing their edge on the 
neck of the tooth, are accustomed to excise with 
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them the principal part of the crown at a single cut , 
This methodj however, is objectionable, einc^ 




always gives too great ajar to the root, and is liable 
to loosen, and, in many instances, to fracture it, so as 
to unfit it for the reception of the crown, Bnt, in 
every case in which an artificial crown is required, 
the natural crown is very much decayed ; and, in this 
condition, is very readily removed with excising for- 
ceps, nipping it ofl^" in fragments, beginning where it 
is weakest and thinnest, and encroaching on it till it 
is all cut down — at least, as far as the forceps are 
available. Yet care is necessary even in this man- 
ner of using tlie forceps, lest the root he fractured or 
too much jarred. 

After such excision with the forceps, the root is to 
be dressed down for the reception of the crown, with 
a round, or, better, an elliptical file. But, for this 
operation of removing a crown, a very fine, smooth, 
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be enlarged to a suitable size, with tbe appropriate 
drill. If there is any remaining sensitiveness of the 
dentine, as is very seldom the case, the bur drill may 
be used for this purpose ; but if nut, then the com- 
mon spear-pointed drill ivill be best. Where, how- 
ever, the canal takes the form of a mere fissure, 
either the bur drill or the four-sided bronch may be 
employed. The depth to which the canal should be 
enlarged, will be determined by the length of the 
fang; but it should, In all cases, be sufficient firmly 
to retain a pivot — whicli is from one to two lines; 
and the diameter of t!ie hole will be modified by the 
size of the root. The drills should be frequently 
moistened with water, to prevent their clog'ging. 
The shaft of the instrument, in the operation, should 
be in a line with the cutting edges of the two adjoin- 
ing teeth, and midway between them ; and the drill 
itself should follow the nntural canal as nearly as 
possible. 



FLTTlSfl THE CROWN. 

The tooth selected should be of a size, shape, and 
color to correspond with the natural crown which it 
is to represent. It should not be ground on the 
Bides or points; indeed, ought not to be touched with 
the emerywheel at all. The diameter of the neck 
of the crown should correspond with that of the 
articulating surface of the root to which it is to be 
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attached. In 6tting the crown to the root, the point 
should be made as nearly perfect as possible ; for the 
tooth is thus more permanent and comfortable; an 
open point offers a receptacle for the lodgment of 
food and other foreign substancea, where they 
become vitiated, and produce unpleasant, if not inju- 
rious effects. The crown may be principally fitted 
to tbe root without pivot, by dressing it with a round 
or elliptical file, and frequently trying it on in about 
its proper position. After having been thus pretty 
accurately fitted, a trying pivot of soft wood should 
be introduced, by means of which, grinding it to its 
exact position, the crown may be fitted to the root. 

For fitting on pivot teeth, Dr. E. Townsend in- 
vented a kind of round or convex file, with a con- 
cave counterpart, into which the file exactly fits; 
with the former of which the root is dressed, and 
with the latter, the articulating surface of the crown. 
This apparatus would he very good, were it not for 
the great dlfl^cuUy of dressing porcelain teeth. By 
care, a very complete fit can be made with a round 
file alone. Some coloring material, as rose pink, for 
instance, may be put on the ba.se of the crown, and 
then the tooth, with the pivot inserted, set in its 
place — when the root will be marked where the 
crown has touched it, and can be dressed at the 
point of contact. This operation is repeated till a 
perfect fit is attained. This method is to be recom- 
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mended to those who have lind but little experience 
in fitting pivot teeth. 

An other method of making the articulation is, to 
dress the end of the root equare, and then counter- 
sink it about hair a lino deep with a square-ended 
bur, about three fourths the diameter of the root. 
The base of the crown is then ground down, by the 
measure of the bur, perfectly round, so as exactly to 
fit into the depression in the root. The bur used for 
countersinking the root should have a center-point to 
fit into the hole iu the fang, and thus guide the instru- 
ment. This method of fitting on crowns is objection- 
able, by reason of its too great exposure of the root 
of the tooth. Fig. 37 represents the bur used for 



this purpose. It is a method now very seldom em- 
ployed. 

Still an other method of making an articulation is, 
to dreaa up the root as first described ; then take an 
impression of the part in plaster of Paris ; and from 
this, get a model, to which to fit the crown. This 
method, however, is advisable only in cases where it 
is desirable to avoid annoyance to the patient by a 
tedious fitting process. 




ATTACHMENT OF THB CROWN. 



ATTACnSIBST OF THE CROWN. 



The meana of attachment in most common use is 
that of wood pivots ; for which, wood in the natural 
condition is ordinarily employed, though it is much 
improved by compression. The kind best adapted 
for pivots is the fine-grain, tough, slow-growth hick- 
ory, of straight, uniform fiber, which should be 
thoroughly seasoned. For its preparation, take 
blocks, six or eight inches long, and split them into 
rods, about one fourth of an inch square ; then, with 
a knife and file, dress them down to a size one third 
greater than that of the intended pivots ; afterward, 
pass them through three or four hoU'S of the ordinary 
drawplate inverted, thus making them of uniform 
thickness throughout ; and finally, turning the draw- 
plate, pass them through it in the same manner as 
wire, continuing till the rods are of proper size, and 
all the pores of the wood are closed by compression. 
They should be slightly oiled before being drawn 
througli the plate. Tliey may be drawn so as just 
to fit the holes of the artificial crowns, being, of 
course, of diflerent sizes. Pivots thus compressed are 
stiffer, stronger, and far more durable; and, there 
being greater density of fiber, there are less absorp- 
tion of moisture, less expansion, and less liability to 

!ay, than in wood in the natural condition. 
^In arranging the crown in position, care is necess- 




276 



PIVOT TEETH, 



ary to prevent it from being struck by the teeth of 
the opposing jaw, — especially since it often happens, 
where the natural crown has been gone for some time, 
that the corresponding tooth of the lower jaw becomes 
somewhat elongated, and strikes forcibly against a 
properly-adjusted pivot tooth. Such an accident is 
anticipated either by Cling off the elongated tooth, or 
by grinding out the palatal portion of the artificial 
crown sufficiently to accommodate the elongation. 
The former is the better method, and should always 
be adopted when indammation of the dentine, exposure 
of the pulp, or an irascible condition of the surrounding 
parts, does not forbid it : though, in many instances, 
both methods may be advantageously employed. 
But, by whatever means, the antagonizing teeth 
should always be prevented from coming in contact 
with the artificial crown ; and this latter should 
never press agalm-t the tooth, on either side of it ; — 
indeed, it would be more desirable that there should 
be a small interval on each side. 

When the crown is in its proper position, the hole 
in the root and that in the crown do not always have 
precisely the same direction ; in which case, a pivot 
will be required, having a curvature according to the 
variation ; and the extent and direction of such in- 
flection, should be carefully observed while adjusting 
the crown with the trying pivot. The pivot is to be 
neatly and accurately fitted into the crown first, and 
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then the length of it required for the root, ascertained 
with the gauge represented in Fig. 38. This gauge 



consists of a wire of a size frcel}' to enter the pivot-hole, 
having a little slide with a flange attached. By in- 
troducing this wire into the pivot-hole, the slide is 
pressed back, and the depth of the hole indicated at 
once. The pivot is then cut ofF accordingly, and 
dressed to the proper size and inclination, and gently 
pressed to its place with the thumb and fingers. 
Before being introduced, however, it may be wrapped 
with gold foil, which will serve to protect the dentine 
of the root from decay, and also to preserve the pivot. 
Two or three thicknesses of gold foil, too, may. be 
placed between the crown and the root, so as to make 
a more perfect joint and exclude the moisture. There 
is, however, not much advantage in an arrangement 
of this kind; a thin sheet of Hill's Stopping placed 
in the joint, makes a better adaptation than the gold, 
and collodion or a solution of chloroform and gutta 
percha may be used for the same purpose. The 
canal in the root above the pivot should he filled with 
gold ; though, in cases where there is a discharge 
through the fang, this would not be admissible. 




The canal at the orifice is sometimcB coneiderabl,;^ 
enlarged by decay, bo that when the crown is fitted * 
and the canal sufficiently opened for the reception of" 
the pivot, there will be a cone-shaped space wbicit 
the ordinary pivot will not fill. There are several 
methods of obviating this difficulty ; one of which is, 
completely to fill tlie enlargement with gold, and then 
perforate this filling with the proper-sized drill for the 
reception of the pivot ; or, which would be better, to 
introduce into the canal a polished steel wire of the 
size of the intended pivot ; round this consolidate a 
filling of gold, having first made retaining points at 
the proper places in the dentine ; finish perfectly 
flush with the end of the root; and then withdraw ' 
the wire from the canal, and it is ready to receive the 
pivot with the crown attached. Some operators form 
the wood pivot of such a shape as to fit into and fill 
the enlarged cavity. An other method is, after the 
pivot is fastened into the crown, to bnild round it, on 
the ba.se of this, a portion of Hill's Stopping, of about 
the size and form of the enlargement in the canal; 
and then, the tooth being ready to insert, to soften 
the stopping by beat, and introduce carefully into 
place. This, wlien skillfully perfonned, is probably 
as good a method as any other. 

It frequently happens, in cases where the nerve 
has been dead for a considerable time, that there is 
more or leas discharge through the canal of the fang, 
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hole ill the crown a piece of pivot ivood — cut it off 
even witli the base of the ctowii, iind perforate it 
with the proper-sized drill for the reception of the 
metal pivot, which may be roughened, or barbed on 
some of its eides, and then forced into the place pre- 
pared for it. An other method is, to drill into n 
block of wood ; insert the pivot, prepared as above, 
then dress down the wood round it till this will tit 
closely into the crown ; and, after it is pressed in, 
cut off the protruding portion of wood. In either 
of these inethotls, when tlie wood becomes moist, 
the metal pivot will be very firmly retained. 
This pivot may also be firmly attached to the 
crown by soldering : place tlie edge of the tooth in 
plaster of Paris; eet the pivot in its proper position 
in it; fill round this with fragments of gold plate, 
and put on solder and bora.\ ; heat up with a blow- 
pipe, and draw the eolder to the bottom of the cavity. 
An other method, sufficient for all practical purposes, 
is, to set the pivot in place, and, packing round it a 
stiff amalgam of gold and mercury, evaporate the 
mercury by heat. A better method than any of 
these is, to have teeth manufactured with a plati- 
num tube inserted, into which the pivot can be 
soldered. Pivots may also be attached to the ordi- 
nary plate teeth. 

For attaching the metal pivot to the root, it is 
sometimes fitted tiglitly to the canal, and introduced 
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nto it without any other subatance. This ia objec- 

nable, on account of the wearing of the root, certain 

) fake plftce, if there is tlie least jarring or moving 

the crown. To obviate this, various methods 

fcave been devised ; one of which is, to wind floss 

^Ik about the pivot before introducing it; but this 

Lfoon becomes offensive, and requires very frequently 

■*to be renewed. An other method is, to introduce a 

|, piece of wood into the fang, and drill through it for 

I the reception of the pivot, which is squared and 

1. roughened — squared to prevent it from turning 

t.IDund, and roughened to secure it from drawing out. 

Ifiut if it is desirable to remove the tootli occasion- 

Lfilly, the pivot should not be biirbed. 

Metal tubes may be introduced into the fangs fur 
[.the reception of the pivots. These tubes are made of 
I'LoUow gold wire of proper size; the method of pre- 
paring which, is, to take a piece of No.-30 gold plate, 
from four to six inches long, and from a third to a 
half an ineli wide, and bend it round a piece of smooth 
polished steel wire of the size of the intended pivot; 
draw both together through a drawplate, down to one 
I tize larger tlinn the hole in the fang ; then take out the 
Lwire, and solder up the tube ; on it cut a fine thread 
I with a Bcrewplate ; from it cut off from a half to three 
liburths of an inch in length, and insert into this a 
|uece of the wire it was drawn upon ; grasping this 
l«ection with a small vice or pair of nippers, screw it 
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carefully into the root; and, having introduced it 
far enough, withdraw the piece of wire, cut off the 
protruding piece of tube with a fine saw, and file and 
neatly polish. The root is thus ready for the recep- 
tion of the crown, the pivot of which should fit very 
accurately into the tube, A very slight inflection of 
the pivot will enable it to retain a very firm hold in 
the tube. The tube's inner end may be soldered »p 
if desirable ; and, if there is decay at the orifice of 
the canal, a flange may be soldered on to its outer end, 
flush with the end of the root, and the decayed 
cavity filled beneath it, the flange serving to retain 
the filling perfectly in place. These tubes can be 
best fitted in with the screw, though they are some- 
times placed in without this, and foil packed about 
them to retain them. They may be made to receive 
a square pivot, by being drawn, in their manufacture, 
on a square wire, in stead of a round one. For the 
escape of pus, as already referred to, the pivot may 
be made of hollow wire, with a hole through the 
crown of the tooth. 

A plate tooth, with a metallic pivot attached, may 
be used in stead of the ordinary pivot tooth ; and it 
is in some caacs required, on account of the manner 
in which the teeth antagonize. But in all cases 
where a plate tooth is nsed, it sliould have a metallic 
base to rest on, and cover the end of, the root. Pro- 
perly to construct this, an Impression must be ob- 
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tftined, and models iind countermodels made, and 
the base swaged ; and then to this the pivot and 
tooth are attached. Irregularity of the teeth, and 
especially of the root on which the crown is to rest, 
may require a peculiar adjustment of the pivot, which 
may be very happily effected hy the method just re- 

[ iferred to. 

Occasionally, bad consequences follow the opera- 
tion of inserting a pivot tooth, the most i'requent of 
which is, inflammation of the periosteum. Rough 
manipulation is very liable to induce this condition, 
where there is an inflammatory diathesis; in which 
case, too great care can not be recommended ; and 
prior treatment will sometimes be advantageous. 
After periostitis has supervened, either constitutional 
or local treatment, or both, may be employed ; con- 
stitutional, by emetics and saline cathartics, and, 
indeed, any agent that will equalize the circulation 
and counteract the intiammatiou ; and local, by the 
same means as already prescribed for periostitis else- 
where — in addition to which, it may sometimes be 

I necessary to remove the crown and pivot from the 
root. It is always important to commence the treats 

I ment of such cases at the first indications of the 

I disease. 

SometimeH, even with considerable care, a crown 

I will be split by the introduction or the expansion of 

y tiie pivot ; in which case, of course, an other tooth 
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must be selected. When a pivot breaks off, and a 
portion adheres in the fang, this may be drawn out 
with pliers or a pivot-extractor, or, if it does not pro- 
trude enough for this, it may be drilled out. A fang 
is sometimes split by the expansion of a tightly-fitting 
pivot, or by a blow on the crown of the tooth ; and 
when this happens, it must be removed, since it can 
not be made any longer to retain a tooth. Pivot 
teeth should seldom, If ever, be worn in a mouth in 
which teeth on plate are worn. In any case, indeed, 
they are now far less frequently worn than they 
formerly were, because, perhaps, of the improved 
methods of inserting teeth on plate. Under favor- 
able circumstances, however, they may be worn with 
great comfort and usefulness, from five to fifteen 
years. 



CHAPTER XI. 



EXTRACTION OF TEETH 



GENERAL REMARKS. 

The extraction of teeth ia an important operation, 
[equiring, for its proper performance, skill, judgment, 
and experience, as well as an accurate knowledge of 
the parta to be acted upon. Success in the operation 
used to be very uncertain ; but now, from an increase 
of knowledge in the art of dental surgery, and from 
great improvements in the instruments employed, the 
operation is generally attended with succeaa. The 
ancients were not strangers to this operation, as ia 
evidenced by relics found in ancient tombs, with 
teeth absent, under such circumstances as to warrant 
the conclusion that they were removed by the sur- 
geon. Extracting instruments of very ancient date 
have also been found; and ancient writers, too, refer 
to the operation as one not much more pleasant then 
than now. The demand for this operation rises not 
from fancy, fashion, or caprice, but from dire necesa- 
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individuals in this country arrive at mature age *'^ ^ 



ity — a necessity, too, of great frequency. 



out bein" required to submit to it: and, indeeJj ^ 



majority, before middle age, lose iu this manner n ^ 



four to ten teeth, and many, all. The following * 
some of the objects for which a resort is had to tli*' 
operation : — 

1. To obtain relief from pain, caused either by 
disease of the pulp, by inflammation of the perios- 
teum, or by any other atfection involving the teeth, 
that can not be readily controlled without their 
removal. 

2. To prevent pain in future. This, of course, has 
reference only to those teeth which are very much 
decayed, or rendered useless by any cause, and which 
are liable at any time to occasion disease in the parts 
about them. 

3. To save sound teeth fmni the attack and ravage 
of decay. This implies those teeth which, by their 
offensive condition, would prove injurious to healthy 
teeth. 

4. To relieve a diseased condition of the contigu- 
ous parts, such as alveolar abscess, neuralgia excited 
by dental irritation, diseased antrum— and Bome- 
times, indeed, remote parts, which are in many 
instances affected by diseased teeth. 

5. To anticipate and obviate irregularity. Of this 
there are many cases, in which all the teeth can not 
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^^ h 

^titj ^'^"^^odated with a proper position in the arch, 

Jq^ *■* wliitli the removal of one or more of them, 

^uis purpose, hecomes a necessity. 

• To prepare the mouth for a proper reception of 

^ificial teeth on plates. Though plates are some- 

^**lea inserted, with the roots of teeth remaining, yet 

" perfect operation can never be effected without 

their removal. 

Before anything else is done, every case presented 
should he carefully examined, in oixJer to ascertain 
all the circumstances and conditions that might in 
any way affect the operation. It is important to 
arrive at a correct conclusion in regard to the tooth 
or teeth to he removed ; the number of fangs, their 
nclinaiion, and the character of their attachment; 
n what manner, and to what extent the surround- 
ing parts will be affected by their removal; and the 
probable amount of force necessary for this purpose. 
The operator will, in many inHfances, be referred to 
the wrong tooth ; for a sound and healthy tooth is 
sometimes painful from sympathy, and, standing in 
contact with a decayed and painful one, makes it 
many times difficult for the patient to determine in 
which the pain exists; and sometimes difficult fur the 
operator, too, especially where the decay is on a 
proximal portion of the tooth, and not easy of 
approach. In all such cases, great care should be 
exercised, and a thorough examination made. There 
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is often extensive decay on the proximal portion of 
the tooth, that is not apparent at first view. 

The constitntion is also to be noted — its peculiar- 
ities, tendencies, and susceptibilities; as these will 
often modify the oiieration. A highly nervous tem- 
perament will not endure an operation that one of 
a different character will undergo with impunity. 
There may also be idiosyncrasies and conditions that 
will forbid the extraction of a tooth. One of these, 
and nut the least formidable, is a hemorrhagic dia- 
thesis. 

The manner of performing the operation is an 
important consideration: it shoidd not be precipi- 
tate or hurried. A very good criterion is, that the 
eye should critically follow, and the mind attentively 
comprehend every movement of the hand and instru- 
ment. It is a very common method, to seize the 
tooth, turn away or shut the eyes, and make the 
most rapid motions possible, regardless of conse- 
quences. Accidents, such as breaking of the tooth, 
fracturing of the alveolus, laceration of the soft parts, 
and rupture of the bloodvessels, are very liable to 
follow such a hurried execution; and there are many 
cases on record, in which injury has resulted from a 
rapid application of force in the e.vtraction of teelh. 
The ancients were cautious in this particular: it is 
recorded of tlieni, that they made extracting instru- 
ments of lead, to prevent injury from the employ- 
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ment of too great force. It is difRcult, indeed, 
alwaj'8 to determine what amount of force may be 
necessary for the removal of a tooth in any given 
case ; though by long and close obaervation, it may 
be pretty accurately calculated; and it is important 
for the operator to know it, so as to prepare for the 
emergency, and to select the instrument appropriate 
to the occasion. In order to he successful, an ope- 
rator must he confident of \m ability, and, to be so, 
must be possessed of it. lie should he familiar with 
the anatomical structure of the parts to he o|>erated 
upon ; should understand the physiological and the 
pathological conditions of the parts adjacent; and 
should properly appreciate their influence on, and 
their connection with, the teeth. 

There is a great difference in teeth with regard to 
their facility of removal. Those most difficult to ex- 
tract, possess the following peculiarities : shortness 
and thickness of crown ; in the incisors, thickness — 
the edges of the superior and the inferior meeting 
squarely on, or deviating hut little from their points; 
freedom from prominences on the crowns of the mo- 
lars and bicuspids, their mnsticntirfg surfaces being 
smooth ; regularity in arrangement, all being in cor- 
rect position and in contact with one an other; color 
slightly yellow ; denseness and thickness of alveolus; 
unyielding firmness of the soft tissues ; lack of promi- 
nences on the gums to indicate the size and position 
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of the fangs. An other class of teeth, differing in 
characteristics from those of the above, are also very 
difficult of extraction, namely: thoae having crowns 
of medium length and of a diameter at the neck 
much less than at the masticating surface ; fangs long 
and divergent, and in some cases considerably 
curved ; sometimes an osseous attachment, and often 
a very firm union with the alveolus, even where 
there is no bony attachment, so that a portion re- 
mains adhering to tlie tooth when it is extracted ; 
which occurs more frequently with the superior cus- 
pid teeth than with any others; and often the septum 
between the fange is so firmly embraced by them, 
especially when they converge, that it is brought 
away with the tooth on its extraction. Bony union 
of the teeth has been enumerated as one of the occa- 
sional obstacles in extraction of the teeth ; but this 
is of so very rare occurrence — tlie mode of develop- 
ment almost precluding tbe pot^sibility of its exist- 
ence — that it need scarcely be reckoned. Exostosis 
of the fang somelimea renders extraction very diffi- 
cult, especially when the enlargement attaches to the 
point of ihe fang, and forms a bulb larger than the 
diameter of the root elsewhere. It is then like a 
ball in a socket, and, if the walls of the alveolus are 
thick and firm and closely embrace the fang, the 
tooth is very securely retained. Exostosis of the 
same extent in the inferior as in the superior teeth, 
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Avitl render the latter the more dilficult to remove, 
because of the greater density of the inferior max- 
illa ; iiiid it has been maintained that this cause 
would produce a like difference even in the normal 
condition of the organs ; but experience does not 
warrant the opinion. The superior molars have 
more numerous and more divergent fangs than the 
inferior; and the fangs of the anterior superior teeth 
are much larger, and consequently have a greater 
amount of attachment, than the anterior inferior 
ones. In a healthy condition, the periosteum of the 
frtng has comparatively little sensibility ; but in pro- 
portion as it is subjected to acute disease, is the sensi- 
bility, and thus the pain consequent on the removal 
of the tooth, augmented. 

Instruments adapted to all the different forms aod 

locations of the teeth, are requisite in the various 

operations of extraction. It is impossible to remove 

all teeth in a proper manner with but three or four 

■ instruments, as recommended by some. 

For any kind of successful manipulation in the 
mouth, and especially that involved in the extraction 
of teeth, the patient should be placed in such a posi- 
tion as to make him the most comfortable, and to 
secure to the operator the greatest facility of execu- 
tion. But different positions, of course, will be re- 
quired for the removal of different teeth. Finally, 
there should be as little show of preparation and as 
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little display of instruments as possible — thus to 
avoid exciting the nervous appreliensiona of the 
patient ; and the operator should at all times exhibit 
a gentle and encouraging deportment, yet work 
promptly and surely. 

IKDICATI0X8 FOR EXTRACTION. 



The most common and imperative indication is, 
continued and violent toothache. In all cases where 
the teeth are diseased and painful, and can not be re- 
atored to health, they should be removed. There 
are, however, few cases of diseased teeth, that cannot 
be relieved by the present methods of treatment, bo 
as to remain in the mouth with some degree of com- 
fort and usefulness. Alveolar abscess terminating on 
the outside of the face, or tending to it, always indi- 
cates the removal of the oflending tooth. Chronic 
inflammation of the investing membrane used to be 
considered an indication for extraction ; but it is 
found that many cases thus aflected, may, by judi- 
cious treatment, be restored to comparative health. 
Ulceration of the investing membrane clearly points 
to extraction as the remedy. Teeth that have no 
antagonists, and that, on this account, keep up an ir- 
ritable condition in the contiguous parts, should be 
removed ; and so, as a general rule, should super- 
numerary teeth. In order to relieve a crowded con- 
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(lition of the teetb, it is sometimes necessary to re- 
move one or more, even though they may he healthy. 

Till within the last few years, the existence of an 
alveolar abscess was considered an indication for the 
removal of the tooth from which it proceeded; but, 
under the present mode of treatment, except in very 
aggravated cases, a simple abscess is not reckoned a 
sufficient cause for extraction. 

The posterior teeth may be removed for causes 
that would not warrant a removal of the anterior. 
All dead teeth and roots that produce or keep up irri- 
tation, should be removed, especially if the tendency 
is persistent. 

The temporary teeth that are not cast at or near 
the time tlieir respective permanent teeth should ap- 
pear through the gum, ought to be removed ; but 
caution must always be exercised, lest they be re- 
moved too soon. Painful and uncontrollable disease 
may indicate their removal long before the period just 
mentioned ; yet they should not be removed on ac- 
count of disciiscd condition, unless the rudiments of 
the permanent teeth are likely to suffer thereby. A 
crowded condition of the permanent with the tempo- 
rary teeth, may indicate the removal of one or more 
of the latter. It is important to understand the true 
indications for the removal of temporary teeth ; in 
these, as in the permanent teeth, apparent indications 
are liable to be mistaken for real ones. Teeth may 
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sometimes, even though undecayed, produce nervous 
affections, and in such a manner as to render their 
removal necessary. This indication is most frequent 
with teeth affected by exostosis. 

A high state of inflammation in the contiguous 
parte, is regarded by some as a counter indication ; 
but it can be such only in cases in which the inflam- 
mation would be increased by the operation ; and 
this would happen only where there is a decided 
inflammatory diathesis; which peculiarity can be 
readily detected by a little carefulness of observation. 



EXTRACTING IKSTEUMEN-Tlj. 

Numerous and various instruments have been 
employed for extracting teeth ; and each of these 
has passed through various modifications. Imper- 
fection and inadaptation have, till within a few years, 
characterized them all in a marked degree, as indi- 
cated by the numerous changes they hAve undergone. 
Two general classes comprehend fheni all — repre- 
sented by the key and the forceps. The former 
makes its attachment on one side of the tooth, 
coming in contact with but a small portion of it, and 
has a resting point for a fulcrum on tlie adjacent 
parts, the gum and the alveolus. The latter em- 
braces the tooth on both sides, and has no fulcrum 
resting on the adjacent parts. There are other in- 




strumeiils somewhat different from tlie.-ie in tliuii* 
application; but the principle ou wliicli they operate, 
is the same. For instance, the elevator has a point 
of embrace or contact with the teeth, and a fulcrum 
or resting point, on the adjacent parts, the power 
being applied to the handle, as to a lever. The 
Bcrew makes its attachment inside of the tooth, 
instead of outside, like the forceps, and does not 
touch any other part. 

There should always be at hand a sufficient 
number and variety of instruments to meet every 
case, however rare its occurrence. Desirabode re- 
commends the employment of but four instruments 
for the removal of all the teeth : the first is a forceps, 
and the otiier three are nothing more than so many 
difierent forms of tlie elevator. He was not familiar 
with the present improvements in extracting instru- 
ments, or he couIJ not have made such a recom- 
mendation. 



The principle of this instrument was, at a very 
early period, brought into recjuisition for the extrac- 
tion of teeth; it is, emphatically, an old instrument. 
It consists of a shaft six inches long, with a handle 
four inches, attached at right angles, while the hook 
is attached laterally at the other end of the shaft, 
the bolster, either movable or fixed, to the side 
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of it, immediately below tlie articulation of the ho- 
This instrument has passed through a great variety 
forms and modifications; having the shaft straig 
curved, double-curved ; the fulcrum large, small, fl 
round, long, short, fixed, movable, and anterior, p 
terior, or opposite to the point of the hook. Tht 
has also been a great variety of forms of the hoc 
and it has been made with machinery attached, 
control its grasp, the object of which is, to preve 
the instrument from slipping oiT the tooth, and sb 
in the use of which would doubtless add to the e 
ciency of the instrument. The principle of t 
forceps, too, has been combined with the key, a 
probably with very decided advantage. 

The moih's upeiaiuU of the key is worthy of boi 
consideration. The hook is attached to the ah 
directly above the bolster, and starts off at rij 
angles with its vertical axis, but curves down to i 
point, almost or quite as low as the base of the bolst 
When properly constructed, the hook embraces 1 
tooth at the neck on one side, and the bolster rest: 
little below this on the other. When the instrumi 
is applied to a tooth, the center of the shaft is 1 
axis of motion ; but, as force is applied to the inst 
ment, this axis is transferred from the shaft to I 
base of the bolster, which is the center of motion i 
moment it is fixed on the gum and alveolus, and 1 
shaft describes an arc about it. Now. as a result 
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in the operation, on the gum, on which it exerts great 
prcBsiire, and which it always bruises, and frequently 
lacerates in a cruel manner; and the degrees of press- 
ure exerted by the bolsters of the variously con- 
structed keys differ but little ; though, perhaps, the 
bolster which has a broad base, and which is attached 
to the shaft by a joint, would cause less pain to the 
patient by its pressure, and be much less liable to 
lacerate or cut the gum, than the small and perma- 
nent one. The pressure of the bolster on the gum 
and process is always greater than the power required 
to extract a tooth ; and this extreme pressure and its 
consequences constitute an other strong objection to 
the use of this instrument. The power being applied 
at a disadvantage, mnch more of it is required than 
when economically applied. 

This instrument is so seldom employed for the 
extraction of teeth, that any very special directions 
as to its use will scarcely be required ; yet a few lead- 
ing suggestions may not be out of place. Whether 
a tooth bIiouM be drawn inward or outward depotids 
on its position and inclination. As a general rule for 
the removal of the molars, the bolster should be 
placed on the inside of the inferior teeth, and on the 
outside of the superior. For removing the lower teeth 
of the left side, the operator should stand at the right 
of the patient ; and for the teeth of the right side, in 
front or at the right. For the inferior teeth of the 



^ht side, he should stand at the right of the patient; 
I for the left superior, in front of him. There have 
teen ft great many different opinions as to the manner 
r applying and using the instrument. One recom^ 
tnds that " the teeth should be always turned 
wards the tongue." An other, " that the fulcrum 
liould be 80 placed that it would not come in contact 
I the tooth." An other directs : " Place the ful- 
■ crum on the margin of the gum." An other : " Place 
the fulcrum on tlie gum below its margin." An other 
suggests, " that the fulcrum be placed on the side of 
he tooth opposite the point of the hook." Again, 
are directed " that the tooth should be drawn 
t>m the higher alveolus." This great diversity of 
jpinion as to the manner of using the key, as well as 
pe great variety of changes in its form, is evidence 
At it is, at best, a very imiierfect instrument. It is 
ble to embrace a tooth as deep with it as with 
■ell-constructed forceps ; and with it, the chances of 
iccident in the extraction of teeth, are much greater 
than with any other instrument. A strong advocate 
of this instrument says that "the key nlwai/a produces 
injury; but the greatest skill exhibits the least 
injury." 

iFORCKI'S. 
The forceps are the most efficient extracting instru- 
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during the last few years have been very great ; 
indeed, twenty years i^o, they were not mode with 
any special adaptation whatever, and were totally 
iinfit to be used for the extraction of teeth; but now, 
they are constructed with such various shapes and 
curves as to facilitate their approach to teeth having 
any position in the mouth, and to fit all the forms of 
the points, and make the most perfect embrace of the 
tooth possible. Forceps, with the present improve- 
ments, take a deeper and more thorough hold on the 
teeth than any other instrument. The beaks may 
be made so thin that they will penetrate between the 
fangs and alveolus, and the adaptation so complete 
that the instrument will not slip its hold on the tooth 
at all. The form of the beaks should be such as to 
fit the crown without pressing on it, and yet perfectly 
embrace tlie neck of the tooth; and the entire instru- 
ment of such form and curve as to give to the hand, 
arm, and body of tlie operator the best position for 
ease and facility of execution. 

There are various opinions as to the position rela- 
tive to the patient which the operator should occupy 
while extracting teeth with the forceps. Some re- 
commend different positions for the removal of differ- 
ent teeth ; but it is pi-oferable, on many accounts, to 
occupy as nearly as possible the same position in the 
removal of all ; and this is at the right and a little 
back of the patient. 



The forceps for removing the superior incisors are 
straight, and have thin beaks, which are sufficiently 
broad to embrace the anterior and the posterior sur- 
faces of the teeth entire (Fig. 39) ; and they should 
ue much broader for the centrals than for the laterals. 




The points should not be so broad, however, as to 
come in contact with the contiguous teeth in the 
^Hlptary motion made to break up the attachment. 
^^Bhe same principle in regard to the width of the for- 
^^H^ is to be obsei'ved for the lateral incisors and 
^^Bnspids. The ordinary straight root forceps may be 
^^■employed for the extraction of the lateral incisors; 
though, fur this purpose, it is desirable that their 

beaks be somewhat thinner than usual. For the 

pperior cnspid teeth, the ordinary bicuspid forceps 
I frequently used ; but their beaks are commonly 
I narrow, and those of the central-incisor forceps 
I thin. The cuspid forceps should be about as 
|ride as those for the central incisors, with the thick- 
1 of the bicuspid forceps (Fig. 40), and with a 
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greater concavity, so as to fit the neck of the tooth. 
Superior bicuspid forceps have narrow, thick, and 




quite concave beaks, and the inatninient is straight, 
or nearly straight ; though for the second bicuspids, 
especially in a small mouth, it should have some 
anterior curvature. (Fig. 41.) One pair of forceps 
will serve for both sides, though it is desirable to 




have one for the first, and an other for the secoild 
bicuspid. For the removal of the bicuspids, there is 
a kind of forceps witli thick, smooth beaks, and of 
auch a form as, by pressure, to force the tooth from 
its socket, taking advantage, for this purpose, of the 
conical form of the root. The superior mohir for- 
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jepa, a pair for each side, have one of the beaks a 
tingle concave, to embrace the palatine ftuig, and the 
p a double concave, with a projecting point from 
(the center of the beak, to pass into the bifurcation, 
nd with the edge of the beak so formed as to em- 
the two palatine fangs. The concavity and 
f curvature of the beaks should be first just suClicient 
to accommodate the crown of the tootli. These for- 
ceps sliould have a double curve, to facilitate their 
approach to the teeth — an anterior curve juet above 
the joint, and a downward curve just below it; 
I Bometimes, also, a lateral curve above the joint, 



Fig. 42. 
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throwing the instrument more toward the angle of 
I the mouth. {Fig. 42.) 

For the second molars, the forceps sliould Iiave a 
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little more curve above the joint, than for the first. 
A third pair of forceps for these teeth, and especially 
for the roots before they are separated, have the inner 
beak similar to the one above, and the outer a 
curved, attenuated, sharp point, to pass between the 
buccal fangs (Fig. 43). The forceps for the superior 




(lens aapie»tias have two single-concave beaks, made 
to embrace the tooth, as though it were cylindrical, 
or nearly so. at its neck. The instrument has two 
curves, or rather angles, the one forward, and the 
other downward, so that its handle is somewhat an- 
terior to, but almost parallel with, the axis of the 
tooth. (Fig. 44.) It ia a principle that should be 



J 



pbserved in nil forceps, that the handle be as nearly 
l^rallel with the axis of the tooth as possible, and as 




nearly in a line with it as the location of the tooth, 
I the size of the mouth, and other circumstances will 

^^_ Admit. 

^^^1 The forceps for the inferior 'incisors may have 
^^^Keither a lateral or a transverse curve — almost to a 
^^^feight angte^ if transverse, but if lateral, not more 




llian half that inclination. (Fig. 45.) The ordi- 
nary, slightly curved root forceps may be used for 
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the extraction of these teeth. (Fig. 46.) The 
beaks should he very narrow and thin; for a great 
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lnuiiiber, one for each side, are of different forma. 
I '(Fig. 47.) Tlie beaks are narrow, thick, and quite 
\ concave. The instrument for the right side has n 
I lateral curvature, which brings the handle out at the 
jjgle of the mouth, and is necessary in order to ob- 
viate a contact with the superior teeth. The forceps 
'"for the left aide have beaks of the same form. They 
are bent to almost a right angle above the joint, 
white below it the handle is thrown upward ; and 
their inner beak is longer than tlie outer. The infe- 
rior-molar forceps are two in number, that for the 

Fig. -18. 
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right side being curved outward and forward, and 
that for the left forward and upward, the beak making 
almost a right angle with the body of the instru- 
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ment, and the inner beak of each being longer than 
the outer. The beak should be of Buificient breadth 
to embrnce the entire side of the tooth, of double- 
concave form, witli a ridge and a long point in the 
center of the beak, to pass into the bifurcation of the 
fangs. The inner beak of these forceps t^hould be 
longer thau the outer ; for the teeth on which tliey are 
designed to operate, have an inward inclination, and 
the outer alveolus is higher than the inner. (Fig. 
48.) 

A pair of forceps for the left side, similar in form 
to those for the right, would be preferable to the 
ordinary left forceps, when the mouth can be opened 
wide ; and the curvature of the handle of this instru- 
ment would be toward the center of the mouth, in- 
stead of outward, as tBat of the right forceps. With 
this form of forceps, more power can be exerted than 
with the ordinary left inferior forceps. 

Forceps for the removal uf the inferior fle?is sajti- 
ciitia: have large single-concave beak.s, to make a 



general embrace of the tooth, and have but one 
curve, which is between the joint and the point, and is 



FORCEPS. S09 

almost a right angle. (Fig. 49.) One pair of forceps of 
this kind is quite sufficient for both the right and the 
left fiide. The forceps denominated PJii/sic's forceps 
are also sometimes employed for the removal of the 
wisdom-teeth. These are constructed with thick, 
sharp blades, the edges of which come squarely 
togetlier, and the points sometimes have an enlarge- 
ment on them. They are curved almost to a right 
angle : without this curve, the edges would be 
parallel with the handle. (Fig. 50.) There are two 
t three different forms of Physic's forceps. 




Of the considerable variety of root forceps now used, 
those for the removal of the anterior teetli, are 
straight, or but slightly curved, with long, thin, 
sharp-edged beaks, and of a width regulated by the 
size of the roots. Those for the removal of the roots 
of the superior molars, wiien the.'^e are separated, 
have the same form of beaks as those for the front 
teeth, but more curved, to facilitate their approach to 
the roots. For the removal of these roots, it is well 
to have several pairs of forceps with different degrees 
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of curvature, using, in any given case, those with the 
least admiasible curve — which, in a small mouth, 
will be considerable, while in a large one, it will bo 
very slight. The same forceps that are used for the 
removal of the front inferior teeth, are applicable to 
the removal of their roots. 

Of the different forms of forceps for the removal of 
the roots of inferior molars, those for the extraction 
of the roots before they are separated, and while they 
are firmly attached, have two long, slender, round, 
curved beaks, designed to pass down deep between 
the two roots; their curvature should be almost a 
right angle, and their handles assume the form of 



Fig. 01. 




the ordinary right and left inferior-molar forceps, ] 
already described (Fig. Til); or, if but one is used, '| 
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tile hftodle should be straight. The forceps for the 
removal of these roots after they are separated, 
aliould have the beaks of the same form as those of 
tfce Buperior-root forceps; but the beaks should be 
Curved to a riglit angle with the handle, and the 
buidle be straight. (Fig. 52.) 



Fig. 52. 
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ELEVATORS. 

There are in use varioii-sly formed instruments 
constructed on the principle of the elevator. They 
are made with such points as to take the most tho- 
rough hold on the teeth or roots on which they are 
to be used, and with such curvature of shaft as to 
enable them to pass most readily to the desired posi- 

Fig, 53. 



Some are so formed at the pointa as to ein- 
■ the root at the border of the alveolus, using 
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the latter ns a fulcrum (Fig. 53} ; others, to pas^ 
between the alveolus and the root (Fig. 54) ; others, 

to Qut through the alveolus, and thus approach tho 




root. All the ordinary elevators make a fulcrum of 
the alveolus or of an adjoining tooth ; but Bome ope- 
rators, in using this instrument, contrive to make a 
fulcrum of the thumb or one of the fingers; which 
is the preferable way. 



These are formed so that the point shall embrace 
the root and remove it, without any rest on the sur- 
rounding parts. The root is removed simply by 

F\g. 55. 



pressure, applied in the proper direction. Of the 
various forma of this instrument, there are tlie for- 



'Wrard hook, the backward {Fig. 55), and the com- 
jMund (Fig. 50), which last includes the former two. 



I 



These are valuable instruments, but require care in 
order to avoid injuring the surrounding parts. 



• This is a cone-shaped instrument, with a very 
de6nite, sharp screw-thread on it ; and the manner 
of using it in the operation of extraction is, to screw 
it into the fang. It will be required to be of various 
sizes to correspond with those of the different roots 
to be extracted. It is commonly attached to the 
handle by a permanent shaft (Fig. 57) ; but, some- 



times, it is made with a square shaft fitted into a 
socket handle (Fig. 5S), by which arningunient the 
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handle is used only to introduce the screw ; and thJB 
serves only as a support to a frail root, the forceps 



being then brought to bear, in connection with it, for 
the removal of the fang. A screw-top, of the same 
form a3 the acrew, should accompany it, 

When tlie screw is combined with the forceps, for 
the purpose of supporting the root and preventing 
it from crushing while it is removed with the forceps, 
the latter ia of the same form as that of the ordinary 
straight-root forceps, with the ahiift of the screw at- 
tached in the joint. In some, the screw is attached 
with a spring and ratchet, so that it can he drawn 
out, seized between the beaks, and introduced uito 



Fig. 59. 
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ferred. (Fig. 59.) An arm bearing a pad, to rest aa 
a fulcrum on the other teeth, ia sometimes attached 
to the shaft of the screw ; but this ia objectionable 
because of its liability to impede the action of the in- 
strument, and alao to injure tbe adjoining teeth. 



Of the various forms of the gum-lancet, the most 
common is that with the round point, and with the 
blade from two to four lines wide, and from half an 
inch to an inch long, attached to a shaft and handle ; 
the whole being about six inches in length. The in- 
strument should have a keen edge on the sides, two 
three Hues from the extreme point. It is some- 
timcs made with the edge square ; but the round 
edge is the better form. The edge is parallel with 
the handle in tbe ordinary lancet. (Fig. GO.) This 
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form is used for separating the gum from the buccal 
and palatal surfaces of the tooth, A lancet with the 

Eisverae to the sliaft is required for separating 
from the proximal portions of the teeth, 
de of this should be of the same general 
'. 
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form US tlmt already deacribed, except that it 8houl<3 
be quite narrow — in no case more than two line^' 
wide. (Fig. Gl.) Gum-lancets are maJe with thc^ 



blade set in a socket on the end of the sliaft, so that 
it can be rotated and set to any angle, to meet every 
case. 

A very ingenious instruTiient, invented by Dr. 
Merry, and denominated "Merry's Revolving Gum- 
lancet," has recently been brousht to the notice of 
the profession. This is a very excellent instrument 
— superior, indeed, to any thing else of the kind. 
{Fig. 62.) The following in a de.scription of it : " It 
consists mainly of two shafts : one is round and 



s 



^ 



small J the other is larger, and part round, and part 
octagon. Just back of the spiral spring which curves 
down at the lancet end, is seen a piece connecting 



^H METHOD OF LANCING TBE OUUS. 817 

"the two shaft». This piece is soldered fast to the 
round shaft, while the upper end of it forniB a collar, 
in which the round part of the larger shaft slidea 
tack and forth, and revolves. On the other end of 
the large shaft is seen a screw, made by winding a 
wire spirally round it. This is the male screw. 
From the small shaft rises an other, but shorter 
spiral wire, which, it will be seen, fits in the male 
screw. The short one may be considered the female, 
or nut, in which the other revolves. The ends of 
the short spiral are soldered fast to the small shaft. 
If, then, the large shaft is revolved, the screw on it 
playing in the female, is made to slide back and 
forth, accordingly as it may be revolved. This 
motion, then, changes the direction of the point of 
the lancet to tlie plane of the shafts, any degree from 
a right angle to a parallel. Having thus got the in- 
clination which is desired, the Jalade is inserted into 
the gum at the point at which the incision is to 
begin ; and as the instrument cuts, rotate the larger 
shaft slightly, and the blade will follow the outline 
of the tooth as it cuts round it." 

^^f THE MBTUOD OF LANCINQ IBB QUMS. 

Ill all cases, the gum should be separated from the 
tooth as far as the embrace of tlie forceps is to ex- 
tend ; and the lancet should pass close to the tooth, 
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BO as to make the separation clean about its neck ? . 
in order to which, the lancet muat be kept in g*' . 
condition ; — and it should also be passed fre^ -n 
between the teeth. A complete separation of t*** 
gum is essential to a good hold of the forceps on tt*^ 
tooth. Some operators, however, do not use tb^H 
lancet for this purpose, but tear the gum away by 
forcing the forceps to its position on the tooth. This 
method is objectionable on several accounts: it causes 
the patient much more pain than with a sharp 
lancet; the forceps can not thus be adjusted to the 
tooth with 80 mucti facility; there is far more danger jl 
of lacerating the soft parts, and, because of an imper* [ 
feet adaptation of the forceps to the tooth, more 
danger of fracturing this; and tlie o[}eration is always 
more difficult of accomplishment. In those cases in 
which the gum is firm and tense, and would obstruct 
the free passage of the forceps to the proper position 
on the tooth, it is sometimes necessary to make a 
vertical incision of the gum, even after it has been 
separated, directly opposite the fang. But it is in 
many instances better to cut away a portion of the 
free margin of the gum, in the extraction of roota 
that are partially covered by it; and there is no 
objection to this method in any case where it may 
at all facilitate the operation ; for this i>ortion of the 
gum, if let remain, is always absorbed away afler the 
extraction of teeth. It is also sometimes necesanry 
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*i»8sect the gum somewhat from the alveolus in 
*i08e cases in which a deep hold on the tooth or root 
^ inquired, and in which the alveolus is either cut 
'^'^ay or embraced by the forceps. The character 
***id condition of the tooth will somewhat modify the 
^^tent to which the gum-lancet should be used. 



^^ EXTRiCTION OP THE TEETH. 

In the following remarks, it is the design to con- 
sider only those principles obviously involved in the 
extraction of the teetli with forceps, and in the ex- 
traction of rootB with forceps, elevators, and screws. 

Siq^erior Incisors. — After an examination, the gum, 
aa in all cases, should be perfectly separated from the 
neck of the tooth, up to the border of the alveolus : 
this is quite sufficient, if the tooth is not too much 
decayed- With the forceps already described (see 
Fig. 39), grasp the tooth firmly at the border of the 
alveolus ; introduce the instrument slowly, adjusting 
it carefully, as it passes up to the proper position ; 
then, by a gradual movement, rotate the tooth in the 
socket, thus breaking up the attachment. AU the 
cylindrical, single-fang teeth may be luxated by a 
rotary motion. Tiiere are occasional circurastances, 
however, that render this somewhat difficult, — as, for 
instance, any considerable curvature of the root; or» 
sometimes, the attachment to the outer plate of the 




>.i:re made on the parts, 

._._: more pain, and far gren 

dptiguous parts, than tlie loosen 
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^e incisors are not difficult to remc 

,.rv much decayed, they will not i 

^^ of the foreeps below the bordei 

" _, jnJ when they are thus decayed, 

^^ ajbtMitte methods may be adopted : the g 

is*c'^ "" ^^'^ alveolus, and the hitter 

ftfc llie thick cutting inHtrument, so at 

-ho r«'"^'t sufficiently for e^t^rtction with 

"** T.v|«>; "•'' ^^^^^ *''*^ S"^ '^ dissected up, 

. ^id the root may be together embraced, 

k«tu*-r broken away with the latter. This i 

_jfc..r roas^ method of operation, though it is ol 

ktfOv*'- ^''' "^^ ^^'•^^'■'*for of the proper form raa} 

• mtluce'' between the root and the alveolus, 

^„«t thus dislodged. 

Tlie Bcrew, either simple or compound, is a valui 
■-^ronient for the removal of these roota. But 
-ipi should I>e separated even when the extraol 
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i be accomplished with this. The canal in the 

ot should first be enlarged with a taper drill, of the 

Dfle shape as the pcrew, till all the softened dentine 

I removed. Then the screw, selected of projier size, 

I with a ver^ sharp and firm thread, is introduced 

1 it takes a strong hold in the solid dentine, espe- 

ially if it is the simple screw. In some instances, 

lile it is being introduced, the root will be loosened. 

1 using the screw in connection with the forceps, it 

a not necessary to introduce it with the same firm- 

3 aa when the screw alone is employed. In the 

; of the screw- forceps, the screw is embraced in 

beaks, and introduced ; then, the forceps are 

seed up on the root, or between it and the alve- 

is, if need be, the screw serving to sustain tlie root 

inder the pressure of the forceps. The attachment 

? the root is broken by a rotary, or an inward and 

Wtward movement, as the case may require. 

, Superior Cuspids. — For the removal of these teeth, 

central-incisor or the bicuspid forceps may be 

»d; though usually, the lx;nks of the former are too 

1, and those of the latter, too narrow. The for- 

i appropriate for the removal of these teeth, have 

Bad, deep, concave beaks, so as to embrace the tooth 

B completely as possible; and they are thick, so as 

) possess sufficient strength. The gum being sepa- 

, and the forceps adjusted on the tooth, the at- 

kchment is broken up, either by an inward and out- 
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will be 



V4inl, or by a rotary movement; the former wil 
liu tuurv frequently brought into requisition, eince , 
tiwtHJ teelii are generally so Brmly attached thftt 
tU«y can oot be loosened by the latter; but the akill- 
t'lU oad experienced operator will orten combine the 
twy, with the happiest effect. Tliese teeth have 
lorijer roola than any others in the mouth, and the 
alveolar process closely invests tliem ; and thus they 
atv very tirmly fixed in the sockets, and are also 
moie Imjuently found curved than tlie roots of the 
ilieii$urt!. Often, in extraction of the cuspids, a por- 
tion of the outer vi'all of the alveolus is broken off, 
aiul comes away with the tooth. But this accident 
in not attended with nny serious results; indeed, in 
the preparation of the mouth for artificial teeth, it ie 
^Wirable that it be broken away. 

Tlic movement in the extraction of a tooth should 
ulways be very deliberate — never sudden and violent. 
A very good criterion in regard to the rapidity of 
movement, is, that the eye should follow and dis- 
tinctly recognize every motion of the forceps, the 
tooth, and the contiguous parts. 

The removal of the roots of these teeth is far more 
dilficult than that of the incisors. Frequently the 
gum has to be separated up two or three lines on the 
alveolus, and the latter broken in with the forceps, 
before the root is removed. The compound screw is 
often very valuable in the removal of these roota — 
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•he simple screw not commonly being of much avail, 
Bince the force necessary to extract the root, is gene- 
rally so great that the screw alone will not take a 
sufficiently firm hold to accomplish it. The elevator 
"*■ not a very efficient instrument in the removal of 
ttese roots. 

Superior Bkuspuh. — For the removal of the hicu8> 
■pid teeth of both sides, one pair of forceps is quite 
sufficient (see Fig. 41), These forceps are without 
any curve ; though, in a small mouth, for the second 
bicuspids, a slight anterior curve would be desirable, 
flince it would admit the instrument to a better position 
on the tooth. These forceps properly adjusted on the 
tooth, according to the directions already given, the 
attachment is broken up by an inward and outward 
movement, carried just to the extent necessary to 
accomplish the object ; and then, traction is applied 
to remove the tooth from the socket. This applica- 
tion of the force is specially adapted to the first 
bicuspids. Rotary motion should be very seldom 
applied to these teeth, because their points generally 
terminate in a bifurcation, and it is impracticable 
thus to detach them without breaking off, at least, 
one of the fangs; and, where these fangs do not bifur- 
cate, they are so much compressed as generally to 
forbid such a force. Occasionally, however, there is 
but one fang, and this is nearly cylindrical, as will 
be indicated by the cylindrical form of the crown 
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and neck of the tooth ; and, in such cases, the rotaiy 
may be combined with the inward and outward 
raotion. The roots of the second bicuspids com- 
monly terminate in one conical fang, usually some- 
what compressed ; and, in generivl, the rotary motion 
mny be combined with the Inward and outward in 
their extraction. There is occasionally, however, 
some curvature to these roots ; but very seldom is it 
sufficient to cause any difficulty in their removal. 
The skillful and experienced operator will, in most 
cases, determine very accurately the size, shape, and 
position of the fangs by the peculiarities of the 
crown ; and the attention of the young practitioner 
should be directed very closely to this point, till he 
18 able to arrive at accurate conclusions. For the 
removal of these teeth, there are forceps with thick, 
peculiarly-formed beaks, constructed to take advan- 
tage of the conical form of the roots. The instru- 
ment is placed on the tooth at the border of the alve- 
olus, or, if need be, a little beyond it; and then, the 
process having been finst cut away, firm compression 
is made on the handle of tlie instrument, and thus 
great pressure on two sides of the root, — which are 
relatively aa two inclined planes, — by which the 
tooth is forced directly from its socket, without 
either the oscillating or the rotary motion. This 
instrument is rarely ever applicable to the removal 
of any other teeth than the second bicuspids, and 
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occaaionally the central incisors, and then only 
when the roota are very tapering. The roots of the 
bicuspids, especially the aecond, are usually not diffi- 
cult to remove. Sometimes, however, the fir.st bicus- 
pida have two well-formed roots, somewhat divergent, 
that are difficult to remove, especially if the decay 
has eaten away till there is little of the tooth left for 
the instrument to take hold upon. But, frequently, 
if one of the contiguous teeth is absent, a lateral 
seizure will remove the root at once. 

Koot foreeps with narrow, thin beaks, which may 
be readily forced between the root and the alveolus, 
are very valuable for the extraction of all small 
roots. 

The screw, whether simple or compound, is not ap- 
plicable to the extraction of the roots of the bicus- 
pids. 

A bicuspid will sometimes stand somewhat out of 
the true circle, and the contiguous teeth approximate 
so that it will not pass between them. In such a 
case, the principal part of the movement for its de- 
tachment should be in the direction of its inclination. 
The cuspid teeth are sometimes found in the same 
condition, and a similar application of force for their 
removal is to be made ; indeed, this method is appro- 
priate to all cases where the teeth stand out of a 
proper position and the contiguous teeth impinge on 
the space. 
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Supaior Molars. — The first and the second superior 
molars have each three fanga, one buccal, and two 
palatal ; the palatal being the largest and longest, 
and the buccal of the first larger than that of the 
second. The palatal fangs diverge very considerably 
from the axis of the tooth ; while the buccal are 
often parallel with it and with each other; but they 
sometimes diverge in both directions. Occasionally, 
the divergence of some or all of these fanga, is so 
great that they can not pass out of the socket with- 
out either fracturing the alveolus or breaking off one 
or more of the roots. On the contrary, there ia 
sometimes such a convergence of the buccal fangs, 
that the intervening portion of bone is necessarily 
brought away with the tooth. Indeed, the three 
fangs are sometimes found all in contact, forming an 
irregular conical root ; but this is a condition of un- 
natural development. 

Tlie appropriate forceps being firmly fixed on the 
tooth, an outward and inward movement is applied, 
and traction at the same time. In the examination 
of these teeth, to ascertain the force necessary for 
their removal, two particulars have to be considered i 
the firmness of the attachment, and the position and 
inclination of the roots. When these teeth, as they 
occasionally do, stand somewhat outside of the cor^ 
rect position, great care must be exercised in their 
removal, especially if the coutiguous teeth impinge. 
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In small mouths, the coiitiguoua impinging tooth is 
liable to be injured by the pressure in extraction ; but 
this injury may be avoided by directing the pi^sBure 
backward. Commonly, the first effort made to break 
up the attachment, should be outward ; except where 
the tooth stands inside of the circle, or where it is 
decayed very much on its inner side, while its outer 
remains firm. In those cases in which the fangs 
diverge so much that they will not pass out of the 
socket, without tearing away some of the wall of the 
alveolus, it would be impossible to break up tlie at- 
tachment by an inward movement ; for the palatal 
fangs brace the tootli, and the inner process is very 
strong and unyielding. Where a molar ia decayed 
on its proximal sides, and the contiguous teeth en- 
croach on it, so that it can not pass out directly be- 
tween them, it must either be cut away with the 
chisel or file till it is small enough to pass, or be 
drawn to the outside from between. 

The decay on the buccal or palatal sides often 
extends below the gum, and even below the border 
of the alveolus; or there may be extensive softening 
of the dentine of the crown ; and in either case, the 
gum and process must be cut away sufficiently to 
admit a firm hold on the tooth where it is strong 
enough to sustain the embrace of the forceps, 

ExfractLon n/ Roots. — The extraction of the roots 
of the superior molars is not attended with much 
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difficulty when they are separated by decay, or are 
easily broken apart; the method then is the same as 
for single roota. They should he deeply embraced 
with the curved, sharp-pointed root forceps (see Fig. 
46), and rotated to break up the attachment, trac- 
tion being npplied at the same time. It is very 
rarely necessary to resort either to the elevator or to 
the screw for the removal of these roots. The 
greatest difficulty is experienced when the bifurca- 
tion is deep, and the roots all adhere firmly together. 
In such case, the same force is required for their 
removal as before the crown was decayed ofi". The 
root forceps, shown in Fig. 43, can be very effect- 
ively used in the extraction of these roots. The 
round, sharp beak is passed between the buccal and 
the palatal fangs, the other beak embracing the 
palatal; and with this hold, by an inward and out- 
ward movement, the root is removed. These forceps 
are not applicable where there is but one large coni- 
cal root. For the removal of roots of this form, the 
wisdom-tooth forceps, or those with similar beaks, 
are required. When it is necessary to dissect off the 
gum, and cut away the process, in order to obtain a 
firm hold of the root, this should be done in preference 
to crushing in the process with forceps — except, indeed, 
it may be the case of a very irritable patient, who will 
not tolerate a protracted operation ; in which case, it 
is better to complete the operation at a single effort. 
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REMOVAL OF THE DENTES BAPIENTI^. 

Tliere is not usually much difficulty attending the 
extraction of these teeth. The appropriate forceps 
for this purpose (see Figs. 44 and 49) have two large 
single-concave beaks, so formed as to embrace the 
neck of the tooth, without any reference to the bifur- 
cation or the number and position of the fangs. 
Ordinarily, the attachment of tliese teeth ia broken 
up by the inwai-d and outward movement ; but 
where a single, round, conical root is clearly indi- 
cated, the rotary movement would be preferable, or 
the rotary in conjunction with the inw;ird and out- 
ward. These teelli sometimes stand out of tlie true 
position, more frequently inclining outward, as 
already suggested in an other place ; and the direc- 
tion of the force for their extraction will correspond 
with this inclination. 

Sometimes these teeth are very difficult to extract ; 
and this difficulty is dependent on the following cir- 
cumstances : first, an anterior inclination of the 
tooth, so that it stands at a consideiable angle with 
the adjoining tooth, and in contact with its posterior 
proximal surface, the posterior border of the process 
being thick and firm, and extending down full on the 
crown of the tooth ; and second, the existence of 
several fangs, with great divergence, irregularity, 
and curvature. The removal of a tooth in the first 
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of these conditions is often a very protracted opera- 
tion, fraught with much pain to the patient and con- 
Biderable labor to the operator. Such preparation 
must be made as will permit a free egress of the 
tooth from the socket, before an effort is made for its 
extraction. This is effected either by cutting away 
the portion of process behind the tooth, so that it 
may be forced backward sufficiently to let it pass out 
of the socket, or by cutting away enough from the 
anterior portion of the tooth ; or, if the posterior 
proximal surface of the second molar is decayed, it 
may be quite as well, and more convenient, to cut 
this down so as to allow of the egress. 

Physic's forceps can be used very effectively for the 
extraction ofthe.se teeth, when they occupy such apotii- 
tion, provided the root ia straight, or has a posterior 
curvature ; but if there is an anterior curvature, the 
tooth 19 most difficult to extract, and Physic's forceps 
would be wholly inefficient — except to break off the 
tooth. In such case, the posterior portion of the 
process should be cut away as much as possible. 
Physic's forceps are frequently employed for the 
removal of these teeth, when they occupy a correct 
position ; but their use is somewhat objectionable, 
especially in the following respects : the instrument 
acts 6rst on the principle of a wedge, being forced 
between the teeth, and then on that of a lever, the 
second molar being the fulcrum ; and hence, whou it 
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is employed, the second molar must always be pres- 
ent, and is liable to injury from tlie pressure which 
may do violence to the periosteum, or fracture and 
scale off portions of the enamel. But if the first 
molar is absent, there is almost as much liability, 
with the forceps, of loosening the second as of ex- 
tracting the third. Indeed, it is always objectionable 
to use a sound tooth, under any circumstances, as a 
fulcrum for an extracting instrument. 

When the roots of a wisdom tooth are irregular in 
number, inclination, and curvature, a good 6rm grasp 
must be taken on it, and then an oscillating force 
applied, sufficient to remove it from its socket. 
There is nothing pertaining to the removal of the 
roots of these teeth that involves any different prin- 
ciple or application of instruments from tliat given 
for the removal of the teeth themselves. The ante- 
rior inclination which so often renders tlie whole 
tooth difficult of extraction, very seldom affects the 
removal of the roots. These are, in general, easily 
extracted with the common curved-root forceps. 

EXTRACTION OF THE ISFEBIOR INCISORS, 

III the extraction of these teeth, either of the for- 
MpB described for the purpose, may be employed. 
The beaks should be quite narrow and thin (see Fig. 
i5). The instrument well fixed on the tooth, the 
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attachment ia broken up by the inward and outwnrd 
movement, the rotary being seldom applicable, since, 
in general, the roots are flattened, and in many cases 
quite thin, so as to be incapable of turning in the 
socket. Care must be exercised in the oscillating 
movement, and especially where the tooth to be ex- 
tracted stands out of the proper position, and the con- 
tiguous teeth incline together; though this is of little 
consequence where the teeth are all to be removed, 
When the crowns of these teetli are short and thick, 
the roots are shorter, thicker, more conical, and more 
nearly cylindrical ; and, in the extraction of such, the 
rotary may be combined with the oscillating movement. 
Roots. — There is seldom any superadded ditficulty 
in the removal of the roots of these teeth, the same 
instruments and movements being applicable as to 
the removal of the teeth themselves. The ouly dif- 
ference in any respect is, that where the teeth are 
decayed off" far down, the furcepa should be forced 
down on the process, in order to obtain a firm hold 
on the root. Neither the elevator nor the screw is 
ever required for the removal of these roots. 

INFERIOR CUSPIDS, 



These teeth may be removed with the inferior-bicus- 
pid forceps of the right side ; though an instrument 
of the same general form, but of less curvature would 
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be preferable, since with such, the required movement 
for breaking up the attachment could be more easily 
given. They commonly have long, round, conical 
roots, not so large as those of the superior cuspids, 
nor so difficult to extnict — seldom having any curva- 
ture, and thus being susceptible of detachment by the 
rotary motion. They often stand so much anterior 
to the true circle, that an attempt to thrust them in- 
ward, would be liable to break or loosen the lateral 
incisors. Their situation, as indeed that of all teeth, 
should be strictly attended to before any attempt is 
made to remove them. 

The crowns of these teeth decay off, and leave the 
roots standing, far more frequently than do those of 
the superior cuspids. But there is no difficulty in the 
removal of their roots ; and the only indication is, 
when they are deeply decayed, to pass the forceps far 
down on them, either first cutting away the process or 
embracing it, as the circumstances may warrant; the 
former method being preferable. After the root is 
extracted, the fractured pieces of prucesa, if any, 
should be removed. 

A long, tapering screw may sometimes be advau- 
jously used for the extraction of these roots, when 
they are decayed so deeply that an extensive break- 
ing-away of the process would be incident to their re- 
moval with the forceps. The elevator, however, is 
rarely ever called into requisition here. 
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INFERIOR BICUSPIDS. 



These teeth, two in number oa each side, have but 
one fang, and that generally round, or nearly so, and 
not BO long as that of the cuspids ; and have less diam- 
eter at the neck than they. They require, in ex- 
traction, forceps for each side, as already described 
(see Fig. 47). They may be removed either by the 
rotary, or by the inward and outward movement, or 
by both combined. With the handle of the forceps 
thrown very far out of a line with the axis of the 
tooth, this i» always more difficult to be rotated ac- 
curately in its socket ; a straight instrument is best 
for the rotary motion. In the removal of these teeth 
from the right side, when the mouth is small, care 
should be taken that too much pressure is not made 
against the anterior tooth. This accident is more 
liable to happen in the removal of the second bicus- 
pid, than in that of the first, and especially if the 
mouth can not be opened wide. As the tooth comes 
out, the forceps are liable, without some attention, to 
strike the superior teeth, and in this way fracture 
them or scale off their enamel. In many cases, for- 
ceps with a forward and an outward curvature com- 
bined, would be very desirable, for facility of ap- 
proaching the tooth ; but with such a complication 
of curves, the operator loses control of the instru- 
ment. 



INFERIOR MOLARS. 



In the removal of the hicuspida of the left side, 
there ia little or no liability to uiidue pressure agaJnat 
the anterior teeth ; and in their extraction, the move- 
ment should be mainly inward and outward, since 
the great curvature of the forcepa renders a rotary 
motion very difficult and uncertain. There is also 
danger here of striking the upper teeth, especially if 
the tooth to be extracted comes out with leas effort 
than the operator anticipated ; an accident that 
Bometiraea befals the most skillful and discriminative. 
The first and the second iui'erior bicuspids are re- 
moved with about equal facility. 

Occasionally, though aeldom, these teeth have two 
distinct, well-defined roots; a condition that can not 
be determined by the form of the crown or by any 
other visible indication ; and one tooth alone will 
sometimes be found with this peculiarity. The re- 
moval of the roots of these teeth is not attended with 
much difficulty ; the main consideration being, to ob- 
tain a deep, strong hold on them, and then apply a 
firm, steady movement. 

^V' INFIiniOR MOLARS. 

These teeth commonly ha^e two fangs, a posterior 
and an anterior j the latter being the largest, and fre- 
quently the longest. The roots have difiercnt incli- 
nations to the axis of the tooth, being in some 
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divergent from, and in others parallel with it, and iu 
others convergent, or curved together bo that their 
points almost meet. The furms of the crowns will 
give some indication of the inclinations of the fimgs : 
if those are short, these are so, and vice versa ; if the 
diameter of the crown is about the same at the mas- 
ticatory surface and the neck, the fangs do not 
diverge; if the crown is lung and of uniform diiim- 
eter, the fangs will be either parallel or convergent; 
and if the angles on the crown are not sharp and well 
defined, the roots most probably curve together at 
the points. If, however, the angles formed by the 
masticiitory and lateral surfaces of the teeth are 
sharp and well defined, the roots generally diverge. 

Forceps adapted to each side are required for the 
removal of these teeth. These forceps have a promi- 
nence, or point, in the center of the beaks, to pose 
into the bifurcation; and, iu separating the gum, it is 
important to dissect it away, and, if need l}e, even 
cut away tlie margin of the process, so that the bifur- 
cation may be well exposed, to admit the forceps to 
a proi>er position on the tooth, without obstruction. 
The tooth being firmly griisped in the proper manner 
by the forceps, is moved gradually, but steadily, 
inward and outward, to break up the attachment, 
and then drawn from its focket. In the removal of 
these teeth from the right side with the ordinary for- 
ceps, there is great danger of undue pressure on th« 
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anterior contiguous teeth ; which is to be avoided by 
directing tlie pressure backward in the operation. 
And there is also danger of injuring the upper teeth 
with the forceps; which maybe obviated by wrap- 
ping the joint of the instrument with a small napkin, 

In the removal of the inferior molars of the left 
side, the application of force ia the same — an inward 
and outward movement — but the handles of the for- 
ceps occupy different relative positions to the teeth 
to be extracted, passing directly out at the front of 
the mouth, in stead of at one side. In consequence 
of this arrangement, the operator can not exert the 
same force on them, as, with the proper forceps, on 
those of the right side. Very little traction can be 
employed in connection with the o-scillating move- 
ment, but the attachment must be almost wholly 
broken up before beginning to lift the tooth from the 
socket. But in extracting the teeth on the right 
side, with the proper forceps, traction is always com- 
bined with the to-and-fro movement. 

In the extraction of the roots of these teeth, little 
difficulty is experienced after the decay has pro- 
ceeded so far as to effect their separation. They are 
then embraced with the appropriate forceps, and 
removed as single roots are elsewhere. These for- 
ceps have narrow, thin, sharp beaks, turned to almost 
a right angle. With them, the root is embraced, and 
moved inward and outward till loosened, and then 
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removed. When the mouth is large, and can be 
opened wide, the slightly curved root forceps are 
convenient, and the rotary movement may be em- 
ployed with them, if the roots are not very much 
curved, flattened, or firmly Bet. The removal of 
these roots is more difBcult when the bifurcation is 
low down, and the roots remain firmly attached to- 
gether, and especially when they diverge. If the bi- 
furcation is not too low, and the attachment not too 
firm, the roots may be separated witli the separating 
forceps (Fig. G3), and then removed singly, as in 
other cases. Tliis is the preferable method, when 

Fig. G3. 




there is much divergence; but if the fangs can not 
be separated, they may be extracted with the forceps 
shown in Fig. 62. The round, curved, sharp beaks 
are passed down between the roots, and the whole is 
removed at once; the attachment being broken up on 
the principle already described. 

These teeth Kometimes have but one, large, round, 
conical fang ; and there is seldom, if ever, enough 
curvature of the roots to render extraction difficult. 



INFERIOR DENIES SAFtENTIf. 3S9 

The ordinary inferior-molar forceps are not well 
adapted to the purpose; for the central points of 
their beaks will prevent a perfect adaptation. The 
broad, single-concave, beaked forceps are best adapted ; 
the curves and general forms of which, except the 
beaks, are the same as those represented in Fig. 49. 
The removal of teeth with this kind of roots is easily 
accomplished. Rotary movement would be appli- 
cable here, if the exact form of the root could be 
ascertained before extraction ; but it is, in general, 
the safest course to employ the inward and outward 
movement. 



^^B INFERIOR DENIES SAPIENTI£. 

These teeth require, for their removal, the broad, 
single-concave, beaked forceps, the beaks curved at a 
right angle with the handle, and the handle straight. 
Thi.s instrument fixed deeply and firmly on the 
tooth, the attachment is to be broken up by the 
inward and outward movement. These, more fre- 
quently than the superior dentes mpicnti<Te, stand out 
of the proper position ; their variations and the man- 
ner of obviating the attendant difficulties, however, 
being about the same — at least, so far as deviation is 
concerned. Pliysic's forceps may be used here with 
greater facility than on the upper teeth. 

These teeth frequently exhibit but a very small 
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portion of the crown through the gum. Being 
erupted with an anterior inclination, the tooth comes 
in contact with the poeterior portion of the second 
molar, and is thus checked in its external develop- 
ment. Thus the crown ia left partially covered with 
the gum, which frequently inflames, and even sup- 
purates, remaining in that condition for a coueider- 
uble time, to the great annoyance of the patient. 
Such teeth are difficult to remove; first, because of 
their inclination and contact with the second molar; 
and secondly, because the crown is more than half 
below the borders of the thick, firm alveolus, render- 
ing it impossible to obtain a firm hold of the tooth, 
without cutting away a portion of the alveolus. In 
such cases, it ia generally best to make a free excision 
of the alveolus all round the tooth, sufficient to per- 
mit its easy removal. 

EXTRACTION PREPARATORY TO THE INSERTION OP 
AllTIFICIAI. DENTURES. 

Whenever there is a number of teeth to be re- 
moved, the method and the duration of the operation 
will depend on the following circumstances : first, the 
number to be removed; second, the firmness of their 
attachment ; third, the patient's power of endurance; 
and fourth, the manner in which the immediate parts 
are affected. Where the number to be removed is 
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considerable, and the attachment is feeble, or not 
ver^' finn, and the patient's power of endurance good, 
the extraction may be as rapid as is consietent with 
efficiency. In many such cases, from tliree to six 
teeth may be removed, without any relaxation, by 
the operator, of his hold on the parts with the left 
hand. This is generally practicable with the front 
teeth of the lower, and frequently with those of the 
upper jaw ; but it is not proper to remove more than 
three or four of the molar teeth, without respite, even 
when they are quite loose, or have but a feeble 
attachment in the socket. The gum sliould, of 
course, be well separated previously to the operation. 
Only 80 many teeth should be removed at one sitting 
as the nervous system will allow without too great a 
shock. In many instances, however, it is practi- 
cable, so far as this is concerned, to remove at once 
all the teeth in the mouth. In the extraction of a 
large number, those most easily removed should be 
first taken, so as by degrees to bring the patient to 
severer operations. If there is a manifest hemor- 
rhagic diathesis — a disposition to bleed freely from 
the capillaries, as well as from the larger vessels — 
but two or three teeth should be removed at a sit- 
ting, lest uncontrollable hemorrhage ensue. 

After all the teeth are removed from one or both 
of the jaws, the guma and alveolus should undergo a 
trimming process; all detached, flabby, or prominent 
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portions of tlie gums should be dissected off; the 
whole ridge made uniform ; all loose portions of the 
alveolus reraovod; nil the prominent points ivnd sharp 
edges cut down ; and the whole border of the process 
rendered as smooth and even as possible. By this 
means, the healing of the parts is facilitated, and they 
assume the desired condition and form in much less 
time, and with far less soreness and inconvenience. 



CONDITIONS TO BE OBSEBVED IN THE EXTRACTION, 

Such conditions are often found to exist in the 
system, as indicate the necessity of great care in the 
operation, or of prior treatment, or forbid the extrac- 
tion of the teeth altogether. Of these conditions, the 
following are some of the more obvious : 

Extreme debility. 

Great nervous irritability. 

Excessive local inflammation, especially where it 
tends to the other parts. 

Much irritability of tlie parts intimately connected 
with the teeth. 

Pregnancy, and all uterine irritations. 

A tendency to epilepsy. 

In many cases, where there is great debility, so 
painful an operation as the extraction of a tooth, will 
cause extreme, and sometimes alarming prostration. 
This, however, may be anticipated, by prior invigo- 
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rating treatment, continued till strength and tone are 
obtained sufficient to endure the operation. This 
treatment may occupy considerable time; while an 
urgent case may arise, in which the removal of the 
offending tooth is immediately demanded ; in which 
case, it is proper to administer stimulants — brandy or 
wine, or such as the case may seem to require. By 
such means, the system may be so invigorated as to 
withstand the shock of the operation with compara- 
tive fortitude. 

There is in some cases a highly irritable condition 
of the nervous system, that almost absolutely forbids 
the extraction of teeth, convulsions being sometimes 
produced, in such cases, by a simple operation. This 
remark does not of course apply to facial neuralgia 
that may be either partially or wholly produced and 
kept up by diseased teeth; neither general nor local 
neuralgia would be aggravated by iin operation of 
this kind. Accompanying general nervous irrita- 
bility, there is usually excessive dread of an opera- 
tion, such as to occasion rapid prostration — even 
greater and more rapid than that caused by the ope- 
ration itself. In such cases, if the extraction is 
effected immediately, it will give relief; but where 
the excitement has been very high, and the tension 
for some time great, the depression after the opera- 
tion will be correspondingly great, and considerable 
time be required for complete recovery; indeed, the 





8*4 EXTitACTION OF TKETD. 

shock is Bometimes bo severe as to occaBion confine- 
ment for several days. Treatment for quieting the 
nervous system, consisting in agents of a sedative, 
nervine character, may be employed previously to 
the operation : stimulants, as a general rule, should 
be avoided. 

Where there is a high state of inOammatioo in the 
immediate parts, especially if there is a general in- 
flammatory diathesis, the propriety of extracting the 
teeth is questionable. Under such circumstances, 
there is probably less danger in the extraction of the 
inferior teeth, than of the superior. Where the in- 
flammation has a disposition to extend, it is liable to 
go to the head from the superior maxilla, and to the 
fauces and throat from the inferior. In cases, then, 
where there is excessive inflammation in the imme- 
diate parts, accompiinied by a general inflamnmtory 
condition, both local and general antiphlogistic treat- 
ment should be adopted. 

Extreme irritability, or a diseased condition of 
parts having an intimate connection with the teeth, 
as the immediate surrounding tissues, the salivary 
glands, and the throat, is a circumstance admonish- 
ing to great caution in the extraction of teeth, espe- 
cially when such condition does not depeud on the 
teeth for its exciting cause or modifying influence. 
It is, however, very generally the case, when any of 
the parts having an intitflato rdatioii with the teeth, 
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become in any way affected, diseased teeth ^Yi^ exer- 
cise an injurious inOuence on them. If the necessity 
Tor the removal of tlie offending tooth is not too urgent, 
the ports that may be diseased about it, should be 
brought to .IS good a condition ns possible. 

Pregnancy and uterine irritation frequently pro- 
duce strong sympathetic influences on the teeth, and 
especially on those which are in an irritable condi- 
tion : even sound teeth may be thus affected, so as to 
occasion great annoyance. Such teeth are frequently 
presented for extraction ; but these cases should 
always be thoroughly examined before deciding as to 
the propriety of an operation. As a consequence of 
this sympathetic coiniection between the teeth and 
the uterus, the latter, when in an irritable condition, 
is very liable to be affected by any special violence to 
the former. In many cases, under such circum- 
stances, the extraction of a tooth is attended with 
paiu in the uterus; and in cases of pregnancy, where 
there is debility of the parts involved, abortion is 
liable to follow the operation. It is the duty of the 
patient, under such circumstances, to notify the ope- 
rator of the condition; or, if the latter has an}' know- 
ledge of it, it is his duty to become fully acquainted 
with the circumstances, and then to conform to the 
indications. In such case, treatment will avail but 
little to prepare the system for the operation. The 
better method is to adopt palliative treatment; 
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which, if the affection is wholly sympathetic, mast 
be directed to the organ producing the difficulty. 
But if the affection is in part local, then topical treat- 
ment is also indicated. When there is a suppression 
of menstruation, there will be an increased disposi- 
tion to hemorrhage; and in the e.Ktraction of the 
teeth of a patient of hemorrhagic diathesis, this is a 
point to which observation should be very specially 
directed : liere, of course, a remedy for the obstruc- 
tion would meet the difficulty. 

Persons subject to epilepsy should be very cau- 
tiously treated in all operation.s on the teeth, and 
most especially in their extraction. It is not pro- 
bable, however, that an operation of this character 
would increase the tendency to epilepsy; but any 
undue excitement is liable to produce a paroxysm of 
the disease; and hence the operator should proceed 
to liis work with aa little parade as possible; yet, not 
stealthily ; tlie patient should be thoroughly aware of 
what is to be done; for, of all patients, such a one is 
the last that should be deceived. Of course, in a case 
of this kind, there can be no prior treatment that will 
avail anything; the moat that can be done, is, to 
await the fittest opportunity in respect to the 
paroxysms. There is no more liability to fatal re- 
sults with such patients than with others. 




ACCIDENTS IN THE EXTRACTION OF TEETH. 

TiiE accidents liable to occur to the teeth and the 
contiguous parts in the operation of extraction, used 
to l>e far more frequent thau they are at present. 
This difference results from the existence of more 
perfect instrumenta and of more accurate and exten- 
sive knowledge. Formerly, no one studied the pecu- 
liarities of the teetli, either in their physical or ana- 
tomical structure ; their peculiar forms, a-s indicated 
by their crowns ; tlieir anatomical and physiological 
relations to the contiguous parts and to one another; 
and their attachment as affected by the character and 
structure of the tissues about them. The instruments 
employed, too, were, till within a few years past, very 
crude in their forms, very inapplicable in that part 
which embraces the tooth, inappropriate in their 
shapes, and defective in their manner of applying the 
force in the operation. But these causes of accidents, 
80 far as the better part of the dental profession is 
concerned, have been in a very marked degree dimin- 
ished. 
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Some of the accidents attendant or consequent on 
the extraction of teeth, are of a grave character. 
Permanent deformity has sometimes been occasioned 
by extensive laceration of the soft parts, or by frac- 
ture of the alvcohis and of the maxilla. Intense 
and protracted suffering frequently, and death some- 
times, follows such accidents. 



Excessive and obstinate hemorrhage in some cases 
follows the extraction of teeth, occasionally resulting 
serioHsIy, and even fatally. Thei'e is in some consti- 
tutions a hemorrhiigic diathesis, such as that from a 
small wound, or even a scratch, there will ensue per- 
sistent bleeding. This condition is dependent, first, 
on a lack of tone in the bloodvessels, so that tliey 
fail to contract iit an injured or ruptured point; and 
secondly, on a peculiar condition of the blood, such 
as to form coagulura with difficulty, as, when there 
is a relative deficiency of red corpuscles. It is one of 
the most important duties that ever devolve on the 
dentist, to make a correct diagnosis in cases where 
there is a tendency to hemorrhage. Close attention 
to the following points, will assist much in arriving 
at a just conclusion. In persons of a hemorrhagic 
tendency, there is a lymphatic, serous temperament ; 
a lack of tone in the soft parts — a soft, flabby coiidi- 
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tion ; the Bkiii pale, and devoid of the bright, vital 
appearance; the eyes and hair of light color; and the 
flow of saliva and mucus abundant. Besides these 
indications', mucli may be learned sometimes by pro- 
perly directed inquiries of the patient in regard to a 
disposition to hemorrhage on being wounded, either 
in his own case, or in that of his relatives ; if in the 
former, under wliat circumstances ; ivhether from an 
extensive or a slight wound; from large or small 
vessels — from arteries or veins ; 6r, whether it oc- 
curred immediately, or after the lapse of some time. 
If the patient bus never mirt with an accident suffi- 
cient to occasion excessive hemorrhage, and any of 
his relatives have, and a tendency to bleeding is sus- 
pected in the case, the operator should ascertain 
whether there is a similarity of temperament and 
constitutional tendencies between the patient and 
Buch relative. 

There are certain circumstances in which excessive 
hemorrhage would be more likely to occur than in 
others; as, for instance, when there is an accidental 
relaxation, or lack of tone, in the system, especially 
the va.scular system ; and also, when there is a sup- 
pression of any periodical discharges. There may be 
excessive hemorrhage from a ruptured vessel when 
there is no constitutional hemorrhagic tendency. 
There is sometimes a local difficulty with the vessels 
— a luck of tone in the part — on account of which 
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obstinate hemorrhage will occur. A peculiarity of 
this kind ia not very reftdily recognized. 

Violent passion, and, indeed, any strong agitation 
of the mind, will aggravate hemorrhage. Improper 
medication, as well as highly stimulating food, will 
have the same tendency. Anything that will in- 
crease the circulation, or reduce the tone of the ves- 
sels, or change the condition of the blood, will 
increase the liability to hemorrhage. Simple deter- 
mination of blood to a part, however, would not indi- 
cate Buch a liability. When tliere is a special 
hemorrhagic diathesis, the blood will flow from all 
the wounded surface, will be thrown out frora all the 
ruptured capillaries. The mast diSicult cases are 
those in which there is a defect both in the vessels 
and in the blood. Usually, in such cases, there is a 
lack of red corpuscles in the blood, from which cause 
it does not normally coagulate. If the blood if in a 
good condition, it will coagulate in ruptured capil- 
laries, though they might be deficient in tone; but in 
larger vessels, though coagula might be formed, it 
would not be retaiued. 



TREATMENT. 



In cases where there is manifest hemorrhagic dilt- 
thesis, prior treatment is indicated, if the necessity of 
extraction is not urgent; and that treatment will be 
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determined by the peculiar condition of the case. If 
there is a lack of tone in the vessels — an inability to 
contract — then the treatment should be of a tonic 
character ; and, if the blood is in good condition, this 
is the only treatment necessary; but, if in a vitiated 
state, other treatment will be demanded ; the object 
of which 18 to produce an increase of red corpuscles. 
It is always better to postpone the operation, if at all 
practicable, till such treatment can be had as will 
bring the syatem to the beat possible condition. 

Of the several methods of arresting hemorrhage, 
the proper one in a given case will be determined by 
the circumstances. Styptics, or astringents, applied 
directly to the ruptured surface, will often be found 
to produce coagulation of tlie blood, and thus stop ita 
flow, witliout anything else. This kind of remedy 
will be efficient in those cases in which the applica- 
tion will produce contraction of the bleeding vessels, 
as well as cofigulation of the blood. Sometimes this 
class of agents will fail to accomplish the object; in 
which case, in addition to them, compression should 
be made upon the part. Indeed, in many cases, the 
compress will effect all that is desired, without any 
other application. 

There are several methods of applying the com- 
press; but the one best adapted to any given case, 
will be determined by circumstances; such as the 
extent of the wound, the character of the hemor- 
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rhage, tbe location of the injury, and the size of the 
mouth. 

A very common method of making compression in 
the socket from which a tooth has been drawn, is, to 
force into the cavity pledgets of cotton, or small 
strips of linen, tightly, till it is full. It is well to 
saturate these with a solution of tannin, or some 
astringent preparation, applying it. too, in connection 
with the compression. In some cases, a simple pack- 
ing of the cavity in this manner, is quite sufficient; 
but, in others, it is necessary to retain the pledgets 
in the socket by means of further compression. This 
is efl'ected by placing a roll of linen, or perhaps bet- 
ter, a properly formed piece of cork on the packing, 
and then closing the jaws tightly upon this, and, if 
need be, placing a bandage under the chin, and tying 
it firmly over the head. The length of time during 
which it will be necessary to keep the jaM"8 thus 
together, will depend on the nature of the case — 
from one to six hours. After the lieraorrhage has 
entirely ceased, the bandage is to be removed care- 
fully, and the patient instructed to hold the jaws 
together on the compress for a time, and then gradu- 
ally to open the mouth, and remove the cork with 
much caution. After this, the packing should re- 
main in the socket from one to three days, and then 
be removed very carefully, one piece at a time, lest 
the ruptured vessels be opened up and the hemor- 
rhage caused to recur. 
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The object in applying a compress is to bring it to 
bear upon the aperture of the wounded vessel, and in 
this way to prevent the escape of blood, till coagulum 
is formed and the opening permanently closed. The 
operator should ascertain the precise point from 
which the blood flows, and form the compress so as 
to bear full upon it. If the flow is from all the 
wounded surface, then the compress must be made to 
conform exactly to that throughout. 

An other method of making the compression, is to 
force softened wax into the socket, so as to fit it per- 
fectly; remove it and chill it in cold water; and then 
introduce and make compression upon it in the man- 
ner already described, following, throughout, the 
general directions. An other, and probably better 
method, is, to form cones of wax cloth, as near the 
shape uud size of the root removed from the socket 
as possible. This material is prepared by dipping 
thin linen into melted beeswax, withdrawing it and 
letting it cool, and then cutting ofl" strips of from a 
fourth to a half an inch wide, and rolling them into 
the proper size and shape. Having softened this 
material by heat, and freed the socket of coagulum, 
introduce and press it firmly into place, making the 
compression on it as already directed. This makes 
a very eflicient compress for many cases. 

Floater of Paris is sometimes used on the principle 
of a compress. Having the plaster mixed of the 
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already described. It is somctimeB difficult to obtain 
an accurate fit for the plate, bo as entirely to prevent 
the blood from continuing to ooze out. In such 
case?, make the plate to conform aa nearly as conve- 
nient to the part ; then fill up its concavity with 
plaster of Paris, mixed to a proper consistence ; and 
then place the whole upon the part, till the plaster 
conforms exactly to it, and retain it there till the 
plaster sets. This is then used for the compress. 
Or the inside of the plate may be thickly coated with 
softened gutta percha, in stead of plaster, and pressed 
upon the part in the manner already described, and 
emplo^'ed in the same way. 

It will often require considerable discrimination to 
determine the Ijest method of obtaining compression. 
Very great difliculty is occasionally experienced when 
a portion of the process has been broken away, or the 
soft parts have been lacerated. 

Various preparations are used as hemostatics. 
These agents serve to check hemorrhage in two 
ways: first, by lacilitating a coagulation of the blood; 
and secondly, by producing a contraction of the ori- 
fice of the ruptured ve-ssels. It is proper in all cases 
to use styptics in connection with the compress. The 
following agents have been used as styptics : tannic 
acid, creosote, nitrate of silver, chlorid of zinc, sul- 
phate of zinc, oil of turpentine, muriate of iron. The 
methods of applying these different preparations are 
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the Slime. The agent is simply to be retained in 
contact with the part till it has exerted its influence. 
A solution of tannin in alcohol with creosote, equal 
parts, makes a very powerful styptic. 

The actual cautery is sometimes used to arrest 
hemorrhage ; but the prapriety of using it in cases 
where there i.'^ a manifest hemorrhagic diathesis, is 
exceedingly doubtful. When the scar produced by 
the hot iron is sloughed off, the hemorrhage is liable 
to occur with increased vigor, indeed, is certain to do 
so in almost every case when there ia a strong pre- 
di.sposition. Constitutional treatment may be em- 
ployed to anticipate hemorrhage ; and it should have 
in view an increase of the relative amount of red cor- 
puscles in the blood, and a diminution of the serous 
portion, and also the production of a normal lone of 
the system. Saline purgatives may be used with 
very decided advantage, followed with acetate of lead, 
in connection with opium; the effect of the lead being 
to increase the coagulability of the albumen and 
fibrin. Care should be exercised, however, in its ad- 
ministration. 

Excessive hemorrhage will sometimes occur from 
very slight wounds ; death has been known to etisue 
from simply scarifying the gums. Mr. C. desired 
the removal of the first superior molar. The gum 
was separated from the neck of the tooth with the 
lancet, in the usual manner, when he refu.Bed to have 
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anything further done, and left the office, there being 
a slight discharge of blood from the gum. After a 
few hours, the hemorrhage increased so aa to cause 
alarm to the friends. The patient was some eight 
miles from a dentist, and a physician of rather mode- 
rate skill WHS called to the case. He probably did as 
well «8 he knew how, but failed to arrest the hemor- 
rliage, and succeeded in convincing the friends that 
no one else could do any better. The flow of blood 
continued for from three to four days, proving well- 
nigh fatal, but at last abated, and the patient re- 
covered. In this caso, a properly directed compress 
would have checked the bleeding in a few minutes. 

Another case : Mrs. T. had nine teeth removed. 
The operation was not followed immediately by un- 
usual hemorrhage ; but, within two or three hours, 
the flow of blood had increased to an alarming ex- 
tent, so as to run from the moutli in a continuous 
stream. The indications were that the patient would 
soon die. She had become very weak. On exami- 
nation, tlie blood was found issuing only from the 
socket of one root of an inferior molar. The mouth 
and socket being cleansed of blood and coagula, it 
was perceived that the hemorrhage was from a small 
artery at the bottom of the socket, spouting out in 
jets with the pulsations. Tiie treatment consisted in 
rolling up pledgets of cotton very tightly, saturating 
them with creosote and tannin, and foi'cing them in 
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FBACTCHE Of THE ALTEOLCS. 

The ordinary fracture of the alveoltis is a matter 
of no considerable consequence, if it receives pronor 
attention. This fracture occurs to a greater or less 
extent under the following circumstances: first, when 
there is great divergence of the fangs, ao that the 
tooth cannot pass from ita socket, unless one or more 
of llie roots are broken off, or the alveolus fractured • 
flecond, where the tooth is forced out of the socket at 
a very considerable angle with its axis; third, wlierc 
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the alveolus is very 5nnly attached to the rootSj and 
IB very thin toward the points of these. Usually, the 
fracture is of that part which forms the socket of the 
tooth removed ; and when this is the case, it is of 
but small moment. It sometimes, however, extends 
far beyond this, involving the alveolus of from one to 
four of the adjacent teeth, and causing very serious 
injury, even the loss of the teeth themselves. Ex- 
tensive fracture, however, is far less liable to occur 
now, than when less perfect instruments were em- 
ployed. When the key was in such general use, 
extensive fracture of the alveolus was frequent ; but 
with the forceps, it is conipanitively rare. 

When an accident of this kind does occur, all of 
the detached portion, whether large or small, should 
be removed. A pair of bone nippers will answer for 
this purpose. If there is much attachment to the 
soft parts, it should be dissected off, and then re- 
moved. If such fractured portions are perraitled to 
remain, inflammation, and oftentimes sloughing of the 
gums, will ensue ; and necrosis of the bone is also 
Bometimcs produced by detached bone remaining in 
contact with the living. 

Sometimes extensive fracture occurs, involving the 
adjacent bony structure. In the case of Mr. W., in 
an effurt to remove the first superior molar, the outer 
wall of the alveolus was separated from the other 
teeth. The fracture extended almost to the 'lygo- 
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inatic process, and detached a portion of the Boor of 
the antrum, as well as a part of its outer wall. After 
the removal of this detached portion, there was a 
considerable external depression, that very much 
marred the form and symmetry of the face, 

Fmctiiro of the alveolus should always be guarded 
against as carefully as possible. It always makes an 
unfavorable impression on the mind of the patient, 
which in many cases no explanation can obliterate. 
Whenever the accident does occur, the disagreeable 
knowledge of it may, if practicable, remain a secret 
with the operator. 

LACERATION OF THE GUMS. 

The gums are often bruised and lacerated with tlie 
key in the extraction of teeth. But this accident 
seldom happens with the forceps; indeed, never, un- 
less the gum is very (irmly attached to the neck of 
the tootli, and has not been separated with the lan- 
cet. The gum will sometimes be lacerated by adher- 
ing to a piece of the process, while the tooth is drawn 
from its socket, with the process and gum attached. 
With the various hooks and punches, the gums, lips, 
and choek.s arc sometimes wounded. Accidents of 
this kind are to be prevented by placing a finger of 
the left hand, or a guard made of a roll of linen, in 
front of the instrument. When any considerable 
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portion of the gum is lacerated, the detEiched portion 
should be cut off. The worat consequences from 
laceration of the soft parts occur where tliere is a 
hemorrhagic diathesis. The most effectual means 
of preventing accidents of this Icind is to separate the 
gum perfectly, and guard well the points of the 
instrument. 



► IIREAKISO THE TEETH. 

This is an accident of no sraall consequence, and is 
liable frequently to occur in the use of imperfect, ill 
adapted instruments, or in the unskillful use of good 
ones. It is of very common occurrence when the key 
is employed for extracting, even in the hands of those 
who claim to be skilled in its use. And with forceps, 
too, of the primitive form, the teeth were so fre- 
quently broken, as almost to preclude their use as 
extracting instruments. This accident usually occar 
fiions great pain to the patient, as well as protracts 
the operation, and diminishes his con6denco in the 
ability of the operator. One such accident will 
create more prejudice than fifty skillful operations 
can obliterate. 

. In all cases where a tooth is broken, the root, if 

sible, sliould be removed ; for, if it be not, con- 

inuous or periodical pain, inSamniatioQ, alveolar 

^ss, and the like affections, are liable to ensue. 
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The remark ia often made, when teeth are broken, 
that the gums will close over the roots and thus 
effectually protect them, and no disagreeable conse- 
quencos will follow. In no ordinary case will the 
guma unite over even the smallest portion of root 
that may have been left in the socket. 



REMOVAL ( 



WRONG TOOTH. 



There is very rarely any excuse for the removal of 
a aound, healthy tooth in the immediate vicinity of a 
diseased one, unless it be in a case of those deep- 
seated, hidden affections which are difficult to diag- 
nose. It sometimes happens, however, that a sound 
tooth is removed ; and when a mistake of this kind 
is made, the diseased tooth should also be at once 
removed, and then, if the conditions are favorable, 
the healthy one should be immediately replaced. 
The circumstances most favorable for such replace- 
ment, are, a good constitution in a state of lit-alth, 
and a normal condition of the mouth, esi>ecially of 
the gums and mucous membrane, so that the attach- 
ment would take place with as little inflammation 
and soreness as possible. If the tooth is necessarily 
kept out of the mouth many minutes, it should he 
placed in cold water; and before the replacement, 
the socket should be thoroughly cleansed of coagu- 
lum. The tooth is then introduced, pressed firmly 
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to place, and nllowcd to rcmaiu without disturbance 
or irritation, till the attachment has hecome com- 
plete. During the time it is reuniting, treatment 
may be required to counteract inflammation. Meager 
diet, abstinence from stimulants, and quiet, should 
always 1)6 recommended in the case. 

This operation has been wliolly condemned by some 
iry good dentists. Dr. Koecker declares that it 
should never be attempted. But numerous suceees- 
ful cases, well attested, give assurance that it may 
very frequently be accomplished with the most satis- 
factory results. Mr. T., aged 15, of good constitu- 
tion, and in good health, and with the mouth princi- 
pally in a normal condition, had the second inferior 
bicuspid of the left side removed by mistake, the first 
molar being the ofleuding tooth. The former was at 
once put into cold water, and the latter forthwith 
extracted. The socket of the bicuspid was then 
cleansed, and the tooth replaced. There was slight 
soreness for a few days, after which the tooth was 
found to have made a firm and permanent reattach- 
ment ; and from that time to tliis — sixteen years — it 
has remained [wrfcct, and is now as healthy, lifelike, 
and valuable as any other tooth in the mouth. 

DISLOCATION OF THE INFERIOR MAXILLA. 

i The dislocation of the inferior maxilla is an acci- 
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dent of nut very frequent occurrence. In persons of 
lax muscles and with large months, the operation of 
extracting teeth is liable to produce it; sometimes 
when the operation is on the upper jaw, but more 
frequently when it is on the lower. In the former 
case, it is an effect of the patient's effort to open the 
month; but in the latter, generally that of the move- 
ment of the jaw by the instrument. The dislocation 
consists ill a downward and forward movement of 
one or both of the condyles, so that they are thrown 
out of their sockets, and rest in front of the anterior 
rim. In such case, the mouth is distended to its 
utmost, the chin thrown down on the breast, and 
deglutition and speech rendered impossible. Some- 
times but one condyle will be thrown out ; in which 
case the jaw is thrown downward and to one side. 

This accident seldom or never occurs with patients 
who have small months or firm nmscles. When it 
does happen, however, the dislocation should be 
promptly reduced. Of tiie various methods of accom- 
plishing this reduction, the one most commonly em- 
ployed, which is very efficient, is as follows : if both 
condyles are dislocated, place corks, or some similar 
substance, between the superior and the inferior molar 
teeth of both sides ; and then, with the fingers of 
both hands, make firm, steady pressure on the chin 
upward and backwarJ, thus shoving the condyles 
downward and backward into their proper places. 




If but one condyle is out, the cork should be applied 
only on that side, and in the same manner already 
directed. An other method is, to substitute the 
thumbs of the operator for the corks, placing them 
in the same position between the teeth, and manipu- 
lating with the fingers on the chin, as before. The 
patient should be placed in a recumbent position for 
the operation. An other method is, to make down- 
ward and backward pressure on the coronoid process, 
and in this manner cause the condyles to glide into 
their places. This accomplishes the reduction with- 
out taking hold of the jaws, or placing a fulcrum 
between them. 

This accident is far more liable to occur the second 
time in the same case. In e.\tracting the lower molar 
teeth for one who has suffered a dislocation, or is pre- 
disposed to it, the lower jaw should be very firmly 
supported with the left hand ; or, the accident may 
be prevented by placing a bandage under the chin, 
and over the head, so that tlie mouth can not be 
opened to its furthest extent; and this is the surest 
method. In all cases after an accident of this kiud, 
the patient should abstain from solid food for a few 
days, or at least till the soreness is abated, and avoid 
everything promotive of inflammation. 



SYNCOPE. 

rSyncope, or fainting, is frequently brought on by 
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extraction of the teeth, nud even by other operations 
upon tliem ; indeed, it is Boinetimes produced simply 
by cutting tlie gums, or by the sight of blood, or, in 
some instances, by dread of the operation. It con- 
sists in an intermission of the heart's action, and 
consequently irregularity of the circulation of the 
blood, accompanied with a temporary suspension of 
the functions of the brain and a loss of consciousness. 
Difficult or Busiiended respiration, lividness of the 
akin, and inability to move, are the external indica- 
tions of the condition. There are no constitutional 
appearances known, by which a predisposition to 
syncope can be determined : persons of all apparent 
conditions and peculiarities are subject to it. The 
most strong, robust, and healthy sometimes faint 
under the most trivial influences; while others, of 
the weakest and feeblest constitutions, can not be 
brought into this condition by any ordinary means; 
so that nothing can be predicated of appearances, as 
to such predisposition. The fainting may occur once 
or twice in the same cose, even under the most sim- 
ple operation, owing to some temporary condition of 
the system, and never hapjjen again under any cir- 
cumstances whatever. 

It sometimes comes on before, sometimes after, and 
sometimes during, the operation. There is greater 
liability to it after a recent meal than after digestion 
is completed, since the nervous energy, during diges- 
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tion, is directed to the stomach and its appendages, 
and thus the circulating apparatus has less of nervous 
force. 

The frequent occurrence of syncope indicates a 
constitutional predisposition to it, and may enable 
the operator to anticipate it to. some extent, by the 
aid of stimulants, such as brandy, or, what is in 
some respects preferable, a galvanic current. The 
patient subject to such affection, should be placed, 
for an operation, as nearly as practicable in a recum- 
bent position — especially for the extraction of teeth 
— ^and his mind kept as tranquil as possible! 
. To restore the. patient from syncope, place him in 
a horizontal position, the head quite as low as tho 
body, and apply volatile stimulants to the. nostrils, 
and dtoh water! on the face and chest. Albcpmpres- 
sion should be removed from the body, . especially 
from i the chest, as it would donstrain the action of 
the respiratory muscles. This remark > is. peculiarly 
applicable to female patients. This treatment will 
usually be quite sufficient to effect a rapid reaction 
and resuscitation. 



CHAPTER XIII. 

ANESTHETICS. 



ETOBR— 



:eLOR0FORM. 



SuLPUUBic ether was the first agent successfully 
employed for producing inaeosibility to pain during 
surgical operations. It was brought to the notice of 
the profession in 1S46 by Dr. W. G. L. Morton. The 
mode of administering it is, by inhalation of the 
vapor; and it produces its effects in a short time, 
depending on the quality of the ether, the amouut of 
air introduced with it, and the susceptibility of the 
patient. A complicated instrument, denominated an 
inhaler, was lirst employed fur its administration ; but 
it eoon became apparent that this was not at all ne- 
cessary, and that simpler methods were preferable, 
because more ea&ily regulated and adapted to circum- 
stances. The beet method is, to inhale it from a 
sponge or napkin, since, in this way, the admission 
of the air can be controlled entirely by the will of the 
operator, graduating it to the rctiuirementa of the 
case. 
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During the ad mi nisi ration, the patient should be In 
a reclining posture; tliough it is hold, by much good 
authority, that a hoiizonCat position is the safest, 
because, ia that, tlie force of the circulation in most 
nearly equalized. In the administration of general 
anesthetics, the circulation is always more or less 
affected. It is an opinion very generally received, 
and probably correct, that, where there is functional 
derangement of the heart, lungs, or brain, general 
anesthesia should not be employed. This opinion, 
however, is perhaps derived more from analogy than 
from actual observation. It is true that, other things 
being equal, the liability to injury in such case would 
be greater; but the danger with both ether and chlo- 
roform is, that there are cases in which there is an 
undt'finablc and undeteetable idiosyncracy, or malsus* 
ceptibility of its influence, to a great extent indepen- 
dent of pathological conditions. 

The patient having been placed in a comfortable 
position, and his mind freed as far as possible from 
apprehension, lie should W directed to breathe trnn- 
quilly by full inspirations, carefully gnarding against 
any compression of the chest, so as to allow the re- 
spiratory muscles free play. During the administra- 
tion of the anesthetic, a strict watch must be main- 
tained over the patient, having reference to the fol- 
lowing points : the breathing should Ije free and easy, 
without irritation of the throat or bronchia; the skin 
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should not become blanched, but should rettun a 
florid, lively color ; but the great criterion is the 
pulse, and the indications given here should be strictly 
observed and obeyed. In order that the operator 
may follow every indication, he should be familiar 
with tho manifestations of the pulse in different con- 
stitutions, and under different circumstances. During 
the administration of ether or chloroform, the putee 
usually becomes more frequent; but it should not be 
much accelerated, nor its strength and fulnesa be 
much diminished. Enfeebled or iiTegular pulse should 
in all cases be regarded as a warning; and if the 
feebleness and irregularity be very marked, the ope- 
rator should desist. In some instances, death has 
occurred after a few inhalations; but perhaps only in 
the use of chloroform. This fact intimates that the first 
effectaof the administration should bevery closely noted. 
The degree to which the anesthesia should be oar^ 
ried, is a matter about which there is much diversity 
of opinion. Every condition of it, from that of simple 
allayed irritability to that of complete insensibility 
and unconsciousness, has its advocates. But the 
extent to which the administration may be carried, 
will be suggested by the indications already referred 
to, and, if these are unfavorable, should be determined 
at once. Mere nausea, however, without any other 
unfavorable symptom, is not a counter-indication in 
the use of ether or chloroform. 
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The method of administering chloroform is the same 
as that for ether, except that, in the use of the former, 
more care and closer observation are required. Chlo- 
roform is more rapid and powerful in its action than 
ether, and hence more liable to do Injury; but, inde- 
pendently of this fact, it ia generally believed that the 
former is less safe than tlie tatter, when taken into 
the system, especially by inhalation. A mixture of 
ether and chloroform, or chloric ether — usually equal 
parts of chloroform and ether, but the proportions are 
sometimes varied — is used by some j the object being 
to secure greater promptness than with ether alone, 
and incur less danger than with chloroform; and it 
is probable that a mutual compensation in these re- 
spects is thus to be attained. 

If either chloroform or ether has been administered 
to entire unconsciousness, the patient should be per- 
mitted to pass out of the condition spontaneously; 
for, after such a revival, there will be less liability to 
unpleasant feelings, as headache, depression, and 
nausea. The fingers of tlie person administering the 
chloroform should be kept on the carotid, since the 
state of the circulation will be better recognized by 
this than by the radial artery, and it is a more con- 
venient point for observation. In favorable cases, it 
is preferable to continue the inhalation till there is a 
muscular relaxation. 

When a condition arises in which respiration ia 
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Buspended, and the circulation partially or altogetber 
stopped — a condition of imminent peril — active mea- 
sures must be resorted to for the patient's restoration. 
Efforts must be directed to a recovery of the circula- 
tion, by friction, motion, etc.; but to restore the 
respiration, is the first, immediate, imperative consi- 
deration. Any or all of the ordinary methods of re- 
establishing suspended respiration may bo employed. 
Cold water should be da-shed in the face, and on the 
throat and chest, and volatile stimulants applied to 
the nostrils; the glottis should be titillated with a 
feather, or some such implement, to excite it to action ; 
and arti6cial respiration, by some approved method, 
should be at once adopted. The galvanic current, 
too, may be brought into requisition, to excite the 
respiratory muscles to action, and to act also upon the 
circulaiion. In all cases of accident of this kind, 
prompt and efficient measures should be immediately 
taken ; for a delay of a few moments may be attended 
with fatal results. 

LOCAL ANESTHESIA. 




Because of the frequently prejudicial and sometimes 
fatal consequences to which systemic anesthesia is 
liable, local anesthesia has been much brought into 
requisition ; among the agencies for producing which 
may he first reckoned 
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f'Chngelafion. — Of tjie various freezing mixtures and 
plemcnts applicable for Uiis purpose, the apparatus 
chiefly used, and perhaps the best yet brought to the 
notice of tlie profession, consists of two parts of pul- 
verized ice and one of salt, applied by means of an 
instrument of the following description : a vulcanized 
India-rubber tube, about five inches long and one inch 
in diameter, closed at its superior extremity by a 
screwcap, and open at its inferior, which latter is 
slightly enlarged and cut out, so as to leave two lips 
to reach down on the sides of the tooth; within the 
tube, a follower and a spiral spring, the latter forcing 
the former down to the open end. When this instru- 
ment is to be used, tie a piece of oiled silk or mem- 
brane loosely over its inferior end, fill it expeditiously 
twothirds full with the ice and salt, prepared as 
above: adjust the follower and spring in place, screw 
on the cap, and ftpply at once. Tlie sac of the in- 
strument is to be pressed and worked gradually down 
till it invests a portion of the gum on each side of the 
tooth to bo extracted. As the ice melts in the sac, 
the follower forces the unmelted portion down nest to 
the tooth and gum. The application should be con- 
tinued from one to three minutes, or till the margin 
of the gum is congealed — as will be Indicated by its 
hardness and whitened ap[»earance — and tlien the 
tooth should be extracted as expeditiously as possible, 
though with all the ordinary skill and care. 
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If the contiguous teeth are sound, and not to be 
extracted, they must be protected as far as possible 
from the influence of the application — as they may 
be, by having their crowns enveloped in thin stieets 
of wax, oiled silk, or any other subatance that is a 
nonconductor, and is not too bulky. Where some 
such protection is not afforded, great injury is liable 
to ensue. 

If the tooth to be extracted is sensitive, the tem- 
perature should be reduced by holding in the mouth 
cold water, and finally a piece of ice ; and immediately 
after, the instrument should be applied. When the 
pulp of the tooth is e-vposed, the application would be 
intolerable. In such case, it has been recommended 
first to apply arsenic for twentyfour hours to the ex- 
posed pulp. This method of procedure, however, will 
be found wholly impracticable. 

Under the full influence of the freezing mixture, the 
circulation in the part is wholly arrested, and the 
sensibility entirely obtunded, so that the operation, 
properly performed, produces no pain. In the extrac- 
tion, the gum, 80 far as congealed, may, if necessary, 
be embraced by the forceps and broken away without 
pain. After the operation, cold water or ice should be 
applied to the part, to prevent a too rapid reaction, 
which would be very painful, but which, thus gra- 
duated, occasions but slight pain, and in some cases 
none at all. 



BXTRACTION BI ELECTBO-MAGNBTISM, 375 

The aim in all coses should be to produce congela- 
tion to the very point of the root; for, without this, 
the extraction will cause pain. And it is far more 
difficult to effect this object where only the root, than 
where the crown is remaining ; for this serves as a 
conductor. In the former case, however, a screw or 
iron wire may be introduced into the root, and left 
projecting, to serve as a conductor. But in some 
cases, especially in those of roots, it is improper to 
attempt the employment of congelation at all. The 
practicability of a desirable result will depend much 
upon the skill and tact of the operator, and the sus- 
ceptibility of the parts. In patients of full habit and 
active circulation, it is very difficult to produce insen- 
sibility by congelation ; and in such cases great pain 
usually attends its application. 

EXTItACTION BY ELEOTRO-MAONETISM. 

The employment of electro-magnetism in the ex- 
traction of teeth is of recent date, it being only about 
a year since its general introduction to the dental pro- 
fession. In this time, however, it has been exten- 
sively used. There is a great diversity of opinion as 
to its efficiency for relieving pain ; for, while some 
have been disposed to assume that, when properly 
employed, it would, in the generality of cases, miti- 
gate pain, and, in the majority, obviate it altogether, 
others, after having thoroughly tested it, as they 
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affirm, maintain that it does not produce insensibility 
to any appreciable extent, and consequently does not 
relieve the pain, but that, at most, it only complicates 
the sensations, the pain of the tootii-drawing becom- 
ing involved in the confusion of other feelings, so tliat 
the patient can hardly decide whether he has been 
definitely hurt or not! 

In using this agent for the process of extracting 
teeth, the susceptibility of the patient to Its influence 
must be carefully regarded. Some persons are so 
peculiarly constituted that an electric current is al- 
most intolerable to them ; while others will receive a 
strong current with pleasurable sensations. To the 
former, the electricity would be (is painful as the ex- 
traction of the tooth; but to the latter, wlien properly 
applied, it mitigates, and in many ca-'tes altogether 
obviates, the pain. The reason of this diiference in 
its action is not very clearly understood. Several 
theories in regard to it have been advanced, but none 
of them sufficiently plausible to challenge conviction. 

Again, the manner In which, and tlie condition of 
the parts to whicli, this agency is applied, are to be 
closely observed. Where there is acute periostili*, 
an electric current, even though feeble, would produce 
intense pain, and should not be applied ; though, in 
such cases, it has been sugge.*ted that an application 
of the charged sponge to the gums will produce iuseu- 
sihility. 
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APPLICATION. 

The method of application is very simple. Any 
ordinary battery, of convenient form, may be em- 
ployed for thid purpose. It should be uniform in its 
action, and the vibration as short as possible. The 
common zinc-and-copper battery, with the sulphate- 
of-iron solution, is perhaps the most convenient and 
safe. One pole of the battery — no matter which — is 
attached to the forceps, and the other to a handle of 
size and form convenient for the patient to grasp. To 
ascertain his susceptibility, the current should always 
first be tested on the patient, by placing the handle 
and the forceps one in each of his hands, and letting 
it on first feebly, and then gradually increasing it till 
he experiences the sensation just beyond the elbows; 
when, finally, it is to be slightly weakened. The 
gum having been separated, the forceps, with its ap- 
pendages, is adjusted to the tooth, the connection 
made by placing the handle in the patient's hand, and 
the tooth at that moment removed. It has been re- 
commended by some to place the forceps on the tooth, 
and complete the circuit, as above, with the current 
very feeble, and then gradually increase it to the 
proper force for the operation. In some cases, per- 
haps, this would be the preferable mode. 

An other method of producing insensibility by an 
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electric current is, to place two moistened sponges, 
connected with the two poles of the battery, on the 
gum, one on each side of the tooth, keep them there 
a few moments, and then operate. This method, 
however, has not yet been sufficiently tested to ascer- 
tain its merits. 
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MORFIT on the UiBubctur* ud Die of 

Perfumery 
HORFIT DD the Manafacturo of Eoapi aod 

Caodlf 

MORFIT on Taimtng, Carrying, anil Lei 



BTCHOLSON on Book-Binding 
KAPIBR-3 Mannal of Etectro-Me 
Hanual of Dyeing 



OVERMAN'S Uelilliirgy and Ulaing Oft- 

Maatdtr'i and FoBader'i Con- 

PRICHARD'S Kunral Ulilury of Uio. : 

' " andMapi 
PIBSSE-3 Vhole Art of Perfumery . 
PIGOOTT on Cup|>er and Copper MiDiag 
OuaDdTaDtUatdoD . 
I lb» Blowpipe . 

on Han 



SCOTT'S Pr«oti»l Cotton. Spinnct 

SMITH'S Mannal of Topagnpbknl Drawing 1 

Linear Ponpecli's . 

SCRTBNGR'6 Engineer'! ai 
10 CompOBiOD 

SCRIBNEB'S Engineer'. Pool 
SMEE'SElMiro-MriallBrgy . 
HtLLIMAN'5 Pint Prlnelpliii 
SAN'DGRB'5 Tbe CryeUl Sph 
SCIIOEDLEK and MEDLOCK'S Bonk of 



BOTT and GLIDDON'S TypM nt Hankli 

Indlgennoi Rieta of 

Ih. Rarib .... 
KTSTRflU on Serew Propellers 
NORRIS'S H.nd-R..oli f„r Kngtneen 
KRWMAN'S Human Magneilim . 
KOBTOK'H Troatlao on AiUoaamy. 8 

OTKRHAN'S Mannfaoluro of Iron . 
. PtasUciI MlBoralogy . 



It Tuble-Beok 1.U 



TOlf. 

TATLRR'S Sutlillei of Coal. Id «dItioii , 
TEHPLETON'S Pntotieal Eiaminator 01 

Steam and the Eleam-Engint . 
TCBNRR'8 COMPAHION . 
TEMPLETON'S Meehaoie't. Mlllwrfg*!*.. 

and Englnter'i Pooket-Companloii 

0RE'8 Dlotioniry of Arle. ManurMlut... 1 



WElPBAnrS Meebuilri of M»Bhin*ry 

Eneine.nng. J Yeli. , 
WALKER'? Eleelrnlypa Manipolnllon 
WALKRR nn Female Beauty 



VELLS'S KKIOHT'fl Knowtedg« la P 
WHEWKI.fS loflgeneo of tb» niilOTy oT 

Selcnee upon In I ell set »■ I EducatioD 
WA^XAKD'S Elementa of Moral SelanM 

Blainentiarpolitla>IKM0e«7 1-K f 

WBEVrELL'8IndueIlT*SolonM. trole. d 



TOUUAN'SUand.BookofUoilldu^ 



LINDSAY & liLAKlSTONS SCIENTIFIC CATALOGUE:. 



Agriculture, GTardemug, et& 

CAMPBBt,l,'8 MuBii»l of Sfi^miBr imrj Pme. 



AHERICA^ WEEDS AND USEFUL 

PLANTS, by D»Hingtoo . . I 

ALLEN'S AmeriBiiB Fiinn-Bimk . . 1 

ALLEN on lh« Culture of (he Ompt. . 1 
AMERICAN FLORISTS OUIDB . 

BARRY'S FroilOardEB . . 1 

BODSSINOACLTS Rural Eeonqraj . 1 
BROWNE'S A( 



illrT-Y« 



. Fisld-Bouli at tito 

BBIDOEMAN-SYoung Gudrm 



- Eiuliui 



Cufdcii 



BBIDOEMAN'S Floriit'i Qulda 

Frnic CulIlvBior'a Mnnnil , 

BEMENT-SAinerionPoolWnr'iCodiiiimion 1 
BUIST'S AmeriLiin FIowtr-Garden Dlrcetorj 1 

F.mily KiKhcD Gunknrr . 

RICHARDSON on 11ibFi!.i, of IhcFBTni . 
BTBFHENS'S Bonk ..f lb« Funii . 
TBOHAS-8 Firm ImplemecU 
THOUPSON on the Fnud of Aninwli 
PARSONS an the Roig 
TURNER'S Cotton-Plnnler'. H.diiiU 
MINER'S Amrricnn BM.Rsciwr't Mm 
PARDEE nn Simwlwrry Coiluro . 
WARDER'S n«dg(> wi Etet^nrat 
VHITB'S tinrdemng for ihc South . 
KEMP'S LtndtMpB Qnrilfning. 1Zid< 
DOWNINfl'S FniiH Md Pmit-Treei of Am*- 



FLINT an Or»»i mui tongt Plutu 

OrENONonMiUhCo,.. . 

JOHNSTON'S Agrinillanil Chiniilr; 
> JOHNSTON'S El>in*nUarA(rleulLur»lrb<s. 

nii>try and fiiiihiey 
] LAi:aSTROTH>:iith>UI<-tiinJIIi..ief.BH 

NEILL'8 Prarlieal Fruit. Flower, and Eltefani 
9 t^ardener'f C"Bip*niaEi . . , 

OLCOTT'S g..rith<i and lupbH, lb* Cblnif* 
D and Attluii Sagar-Canei . 

COPKLAND-& Cnugiry Life . 
PEDDKR'S Farmer-. L.nd.M««r« 
I WARINa'SGIfmeiiiinfAErioultura. A B<H>k 

for VouuK F.rm<^^. 
i WATSON'S Autorironllum* Garden. l3mo,. 

Architecture. 

j TUTHILL'S Hitlory of Aiubtteeiart. IM 

' HITCH'S Am>ri»B Archlteet. 3 rtOt. 
, BKLL'S Carp>i>lr7 Made Enij. UlutnM 
I HATFIELD'S AmeriHn Huu»-Cup<ialer 
, TAUX'S Villa, and Cliag.^ A Bsrie. rt 

~)e»>gns preiHirtd fur Kieontioa Id tb* 

InlMd Slalei 
< FIELD'S City Arehllii^turv . 
I SILLOWAY'8 Teil-Book of Hodtra Cu- J 

ppniry .... 
, BENJAMIN'S Practlea of Archiletlon 

Builder'* Ooido 

ArebitMt, nf PiMtiod Hoow- * 

Carpenter. , . , | 

D nn Venlltarinn In Amerl.-kit Dv«niag« I 
lTIIOT.OMEW'B SpeoifisaUoDi for Prse- 

' LAPEVER'S Hodarn Bulliler'i Q, 



1 



ha 

I 



1 DOWNING'S .CoIlaj;r< I 



DOWNINa'BLiiDdaoap' 



le«lr, . 
oUorl 



rultun-, 



Oardcning, at. 
JOHNSON'S Fain 

slopMdU of Ri 
SBNRICR'9 N»* 
CBINEiiB SUOAB CANK AND SUOAR 

HAKINd. 
PIXON «pd KERR'S Omaon-nl 

m*>lio Pouliry. lUottralrd 
DANA'S Murk Manual, for Iha U» Of 

DANA'S Filie Eiiay no Uannrei 
BLWOTfS Wo.trto Frull-Bouk 
FBESCHV Farm Dnliiag* . 
FIELDS Pmr CuJlDra 



< SLOAK'6 Model ArehileiM. 3 luli, 41 

Carpenwr'l Ncn Golda 

ConBlractiTe A reti )(»«««. ] toI 

"»■ ( 

SLOAN'S Clly and Suburbui ArebiUelsn. 

1 vol., folio 

nnULD'3 n«n>o Catpemer'a Aatittaat 
' WHEELER'S Rural Hornet. I rol. Itao. 
I SUAW-SCIril Arehltectiita . 

CLEAVELANO and BACKUS oa OoW^. 



S Dcf l^ni «f Colli 
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I 
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1.1KDSAY A BI.AKTRTON-S PirBLICATIONS. 

CAZEAIT'S TEXT-BOOK OF UtDWIPERT. 

A NEW TBASSLATION 

Fr'itn a Aeic and Greattjf Enlarj/td French Edititm. 

WITH MANY NEW ILLUSTRATIONS. 

HEORETICAL AND PRACTirAL TREATISE ON MIDWIFERY; inoIudiriB 
I Diseucs iif PrpgnriDL-v ami Piirturitmn. Bj P. Cazead, Member ol' Ihe laiperiiil 
"WeniT of Medicine, Ailjunct Pr,ife-..or in the Faculty nf MoJiuine of Puriti. &u. ia. 
;Ne« transkcion from llie Fifth French Edition, by W. R. Buluxk. M. D.. Wiib 
Ifaographio ftod NumcroiiH other Illustrations i>a Wood. 

Toliime. Price, $4. 
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MORRIS ON^^flLET FEVER. 

A Nsw Ealirgftd Edition. 

A N l S~S A Y 
IHE PATllOLOGY AND TIIEEAPEUTICS 



iKu«»T. 

t 

k tnt (dllli 
ilKfciniil 
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SCARLET FEVER. 

BY CASPER SI KRIS, M.B. 

ItHH or fublUlun fcr »iB»lrl><« «lUi[l»drieuJ. IpU* A^^ 






LINDSAY & BI,AKISTON'S PUBLICATIONS. 




UEIQS OTS CHILDREN. 

TJtird Edition Just Ready. 

A PRACTICAL TREATISE ON TUB DISEASES OP CIirLDREN. A Ni»w and 
Enlnr^il Edition. By J. Forsyth Meiqs. M. D,, Irfctnrer on the Priwtico of Hejioino 
in the P-hilndelphis Medical Association, Pelluw ut tha Ci>11p|te of Phj»icianB of Philt- 
delphitt. Member of the Acndemy nf Natural Science!, and of the Anieriviui Pbiiou- 
phioal Society. In one Tolume, octBTO.r Price, $3.S0. 




LINDSAY * BLAKISTON'S PUBLICATIONS. 

HEADLAND'S ACTION OF MEDICINES. 
TUIRD AMERICAN, 
From tht Third RetUtd and Enlargrd London Edition. 
HE ACTION OF MEDICINES IN TOE SYSTEM, or. The Moda in irhioh Thera- 
neutic Agents introduced into the Stomach produce their peculiar Effect on the Anima] 
Eoonomj. Being the Priie Es»«y to nhich the Medical Society of London avarded 
Uie Folhereilliao Gold Medal for 18.^2. B; Fredimce William UuBLiKit, M.D., 
S.A.,F.L.S. The Third Edition, in one volumu. Price, {2. 
•d thr non uuiutlMlfd •riirotaUon sf ilii IhUai Pna. 1» 




PEEEIRA'8 PRESO-AIFTION-BOOE. 

Seieaud American from the TSkIJVi London Edition. 
HE PIIYSICIAN'S POCKET PRESCRIPTION-BOOK; containing Listi of TerniB, 
Phraaea. CuntrnclioD*. nnd Abbreviatloiiii, used in PrcHoriptinna, with Explanatory 
Kotea. Alio, the GrKniDiiit]i^iil Cull struulii ins of Prexcriptiuna, Ac. ; tn which is ulded 
ft Key. contAininj; the Prei^rlptiona in nn unabbreviated Form, with a Liti^rnl Translatioa, 
intended for the use uf Medical and Pharmaoeutical Students. By JoNAriiAN Prribma, 
H. D., F. a. S.. Ao. Fricc, G3 ot*. in clutli; 75 cte. in Tucks with pocket. 



WTTHES' DOSE AND 8 YUPTOH-B 00 E. 
Second Edition, Reviied and Improred. 
[HE POTSICIAN'S POCKET IH)SE AND SYMPTOM - BOOK ; contain idk tlie Ooaoa 
' Knd Uapi of nil the Prinfiual Articles of the M»ieri>L Medic* and Chief OfficiDol Prepp> 
ntiona : nlso. Talilns of Weif;hli' nnd Meanurea. Kules to Proportion the Dosca of Mndi- 
cioea, Commnn Abbreviiiliium Used in Wriiintc I'reaurlntiona, Table of PoiBons and 
Anttdntea, Dietetiu Prupiiratiuiw, Table of SyiiipionialoloKv, and puttinea of Otineral 
.Pwbolop;; and Theraprutica. By Joski-b II. WrTUts, MTd., Author of " The Hlcr^ 
. Wipe," *' Curiooitiea of tba Mioroaoupn," io. A«. Price, 63 cU. in cloth ; 75 cU. in Tuck 
with pocket. 




1. uliu, u ualUH <il atiKid rMkulHU ■Mttan^wun.H* ' 



LINDSAY & BLAKIST ON'S PUBLICATIONS. 

PAGET'S SuaOICAL PATHOLOGY, ILLU8TEATED. 

The Second Americaa Editioa 

LECTURES ON SURGICAL PATHOLOOY, dt-livered at Ihe Roynl Collega of Surg* 

of Engliind. By J*»iks Ptarr, F. R. S. Lnlelj Professor of AnMomy and SurKcrTttfl 

■ ~ ■' ■ " ■ ; Sureeon nnd Lecturer iu Phvsidloey »» St. Btirtbolomow's Uo^S 



Iho CollepB ; ABHistiLnt SurRei 
pitiil, At ° '" ■--'-' ■-- 

VOlumV, 






STOKES ON THE HEAET— [Hew Edition). '^ 

THE DISEASES OP THE HEART AND THE AORTA. By Wir.Li*M Sroos. Repoi 

ProfeBsor of PhyBic in the UniterBilj of Dublin : amljoroftliB Treatment and Dia^cxEj 




AS EHGLISS AND OESMAN CLIinCAI PHRASE-BOOK. 

Cmtklning tho upiaBl (]iiestions and answers empluypd in oxatDloing and prescribing 
pklipntu, qu('!>iii>n> in lukin); for nnd Imying niedicinef, ic. ; irith an KngI!sh-Orr 
nnd Gerinnn-Engliuli Prunciunuing LeKicoD of all llie worda occurring in Iho phra 
with the chief technical terms of medical writers and apatheoanes, Qrammalicaj 
Appendix. Tabia of Idinms, &o. Deiii|;tied tn aid Phyiticiann and Surgeon* in ITn* 
pitala, A1nis-IIuuie«, and Pri«al« Prualios : kIho, Drnjcsiolii and Pbarmaoetitista in Dis- 
hvnuing ihf'T Presuriplions. By M«NTaoiiBRr John*, M.D. Ptioe, in lislf Kon, 
J/.2S; JO tii.-t*. with i)-wkei,»\,W. 

nUf JlrUf irnrk I' . it.mf oiurhUboil Hhni Imh 1."?*"* ^''^ «'*>■ "^^ 



LINDSAY & BLAKISTON'S PUBLICATIONS. 

WATEE, 

A3 A PRESERVATIVE OF HEMtti, AND A REMEDY FOB DISEASE 

A N^ic and Rtrised Kd'dion of 

A TEEATISE ON BATHS, 

INCLUDING COLD, SEA. WAHM, HOT. VAI'OR. GAS, AND MUD BATHS; 
AliSO ON UVDROI'ATHV AND PULMONARY INH. 

W«h ■ Dfipriplion 9f DmhlnB in Aunienl xad H 

Bt JOHN BELL, M.I 



12ma. Price. $1.25. 
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ALCOHOL: 

ITS PLACE AND POWER. 

ALCOHOL: ITS PLACE AND POWER, by James Mili-eb, F.Il.S.E.. PcofeMOr e 

e Mcdiuo-Cliirurgiuiit Suuietj 



Aiiiti. 
"Iiur 



r of Miller'a PrincJ 
BT got ■ patient b; « 



WTBOCUCTION. 

ALConOL: 1 



s n.id Pratlicp of Sur 

ir drinking, bat thoaaftadi bj itreng liqaora." 

CONTENTS 



-Or, Pr-j 



Tbii lllth TQtuB* via ptapand I? Prot Ulllar al 
uaCBMIakaTa* vork dI tiiKh mlhiirllir, preaaiitlo( 
[ a iiJ (tannfh ntntUr* iibfKiu In BcDllud, and Iht 
ktM IB thia munlT)'. 



Price. SO CI 



TOBACCO: 

ITS USE AND ABUSE. 

THE CSE AND ABUSE OF TOBACCO, by J,.h» Likars, Into ProfcBsor 
Ih« Rojfti Ci>lleg« of 8ur);ei>ti8. do. etc 
Tlila uula HOTk latvprlntel tVoBUitJC^pMIilUlabiirtnillsn.Ia (ha praho ts whtel> tn* antl 



of Surger? I 



gaMavHi 
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Price. 3» ct8. 

ALCOHOL aud tobacco. 

Price, 73 ct*. 




OOOCH'S PRACTICAL UIDWIFEST. 

PRACTICAL MmWIFKltT; includinp; the Wbm.m of Fp(n«lM onJ InfwiU, 
JtoBKT Ooocn, M. D. Editod hy GtoRaa Skihmi. Member of ihe Ht>jt\ Cnllagil 
Satgeoitf, London. A New Edhioa. OneiiAi>m«, Qa\x.io,»'a«<i^. ¥n<!ft,tl'<&0. 




LINDSAY * BI.AKISTONS PT. IB LI CAT IONS. 

TODD ON THE NERVOUS 8YSTEK. 

•HLIKICAL LECTURES OK PARALYSIS, DISEASE OF THE BRAIN, ANDOTHEl 
AFFECTIONS OF THE NEKVOUS SYSTEM. By Boubbt Bintlh Tobd, M. DJ 

F. K. S.. Physiumn to King's College llospiwL Price. $1.50. ^ 




liarpivxhl-— ihiA^ QmriP 



TEOUfSOH OH C0H3UHPTI0I. 



1 



CLINICAL LECTURES ON PULMONARY CON'SUMPTION. Bv Taeni-Bitw Tao»i». 

SON, M, D.. F. R. S. Fdlow of tlie Rnynl pollpffp of Phyaioioiia. London, iu. 4o. With 
IllastraEionB. lu odo Tblume, iiciavii. Price, tl.25. 




DR. SKODA'S GREAT WORK. 

ACSCDLtATION AND PHllCIISSION. Ey .IfsirH Sicoo*. TrenBlmted fSwn I 
Fourth Oetinwi Eiili m. by W. 0. Marku^h. M.U., ABsiauint Pliysiciiu. "• «• "■- 
H<iiI.I»l. Id ono Mlllm^ 12(110. Price, $ LOO. 
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WALTON OH THE EYE, BY LITTELL. 
"It U foil of •ooud pnwtMal viewi."— /V. Xaclimiit, Author b/ a Frartttai TtmUm • 

Dunufi Iff Iht Rgt. 

OPBRATIVE OPHTHALMIC SIIllUKKY. By UAynw Wicwft. F.R.C.S,. SurgeonE 
ths Central LtiniluTi Opliilinlniiu fl>i8|iiliil. nnd Aeeuuut Sucgoun to St. Mary's tlospilaT. 
Witb 1G9 niuBintiions. EUited by 8. Litteu.. M.D.. Surgeon in lUeWIIle Iliiapiul for 
th* DiftcmMs uf th« £jre, Follow of (ba Cullegs uf Phyucian*, &a. to. lu one vulume, 
oeuvo. Price. $.t.OO. 




PEOF. SIMPSON'S HOMCEOPATHY. 
IIOM(EOPATHT. ITS TENETS AM» TEXDENClF.fi: TiiEORETTCAL. TREOU 
OICAL. AND THERAPEUTICAL. Bj JAurs Y. Sihps-.n. M.H.. F.R.S.. Pr(if*«t 
of Midwifery in th« Univeritity uf Edinburgh, 4c Ac. From the third Edinburgh 
Kdition. In une vulume, ooibvu. Price, I1.2S. 




PROF. HENDESSON'S REPLY TO PROF. 8IHPS0S'. 
I10MO!OPATHY FAIRLY REPRE.SENTED. ByWiMU). 
«r Otni'ml Palbubgy in ttio L'niv«riiilj of Kdinhiir)(ti 
Price. $1.25. 



LINDSAY * BLAKISTON'S PUBLICA'I lONS. 

HABEIS'S DENTAL SUIlO£BY.-[7th Edition.) 

TUE PRINCIPLES AND PRACTICE OF PKKTAL SURGERY. 7ih Editlot, - 

236 Illustmiims. Bj Cau-m A. Uakris. M.D.. D.D.S.. Profei^or -( tbe Print^jplti 

and Prautice <•[ Dftil]!) Surgt^r; in Ihe fiulliiuoTe CMep,e at Denlnl .'^iirgpir; M'lubM 

of the Amerk-ati Meilicnl Associntlgn, &e. &a. One vulume, rujol cctAvn. t'rice, fAM 



^ 
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OAHBIS'S DICTIONARY OF DENTAL SITRGERT. 

A Hew Edition with 8000 Nev Words. 

A DICTIONARY OF MEI'ICAL TERMINOLOGY. DENTAL SUROERY. AND TDK 
COLLATERAL SCIENCES. Bv Cuin.v A. Uahbis, M.U.. D.D.S.. te. ic In 
Toluoiu, rujal ootavo, Priue, 14.50. 




FOX AND HABBI8 ON THE HUUAN TEETtf;-^ 

A New and Improved Editioa— Price, only 13.00. 

Their Natural Ilislorj and Structure, the Treatment of the DiBensei to which they ■ 
Subject, the Mode nf Inperiing Artificiol Teeth, 4c. Ac. Ilj JusEi-a Foi. Surgeon Dil 
tiat, Lecturer U Quf's iloB|>iul. te.: ftnd Caji-tH A. Hakhis, U.D., D.D.S^ &«. b 
one Tolume, roj»l wUvo. wiih 2il0 lllu»iraiioDi. Prioe. $3.00. 




locliKlIni; Ik Di'RcriptioD of their SlrnctuT^ and MoiIch nf Trtinlmant. lUld th« uminlj 
of Inaerting Arti&ciftl Teeth, te. &o. Bj Eobikt AjiTaum. D. D. S.. &«. PA 



LINDSAY * Bl,AKlSTON'S PUBLICATIONS. 

TOMES' DENTAL SURGEEY, 

WITH aOS ILLVSTRATIOMS. 

A SYSTEM OF DENTAL SUROERY, 
By JOHN TOMES, F.R.S., 

pmuT lo rai dixiil soifitil or i/moK, jktnnok or "loVB' nonu ratnousi, tn, nc. 
Th4 trimlifie r^ulalian o/lht aulker oflMi work, ilipraclieal ohameler, snil Ihs aHmiraliU I'l 
Irtilion), exrcat<Ml bjr llie bent nrtiitla, must make It Talutbli: na a work of leference to all r 
ben vl lbs Denial pTofe«sian, 



<l)W<llNw*MlltHiIIM>ir Ik 
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Oue volume 8t<>.. with 2l)S llluatralbns. Pric«, S . 

TAFT'S OPERATIVE DENTISTRY, 

WITH SO ILLVSTBATIOOIB. 

A PRACTICAL TREATISE ON OPERATIVE DKNTISTRY, 
Bt JONATHAN TAFT, D.D.S., 



Th* wuiU or tba Pi 



i 



e Kro., with 80 lllust 



RICHARDSOK'S MECHAKICAL DENTISTRY. 

A PRACTICAL TUKATISE ON MECHANICAL DENTISTRY,; 
By JOSKFH HICHAHDaON, I1.D.S., 



Wilh IlluBtratiana. Preparing. 

THE LONDON DENTAL REVIEW, 

IPHBLISIIED HOSTULV,! 
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■ XDITORIAI. ARTinj.*, ORIOIXAb OONtKIBtlTrONS ON TEKTIIL illBOERy UBCIIANICS, KTC, PRO 

r INOS 0* I>KNTtL AOaniE!. TK*N^ACT11)NS 01 tllK UOU.IMK OV DKNTIM^. LKCTURU IMb^ 

I tonjt Till OOLLBGB or DBNtlST^ O0RlLBSPO)IDKNO>i A.ND UlilCKLLANKUUS UitTTKH. 
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Tu( DiNTAt Bkview whs ooDnaencod an tha Bnl of J]uiu*r7, 1859. It Is publiabtd'* 
flret of Gtiry month. Each nQmt>«r oenlftinE T2 pkgw. adiI irlll lia furuiolieii At %i ^«l<i 
pijAble IntAriAbJj in idTuiee. SubMriptiou r«««\i«d \>3 f^e \XD«tVRA'& -^.i^^a^vn. 



LINDSAY & BLAKISTON'S PtrBLKJATXONM. 



HAHLY'S TEXT-BOOK OF ANATOMY, 
Frica Seduced to $3.00, 
AND ODIDE TO DISSKGTIONS. For iho nw of Sindpnt! of Madidne ond Dental 
Surgery. By Wasujngton K. Hasd^, M.D., PmC-'aaiir of Anatomy nnd Pliysioloi^ in 
tbe Bftllimore CejII'kb -^f DbbUI Surgery; late Profeswir i)f Anatt>niy nnij Operative 
Surgery >" tlio Wjisliin):toii (JDivursiiy, Baltiniorv, ic. Ste. With three hundred and 
«Dd twelve Ulu^tl'-1tivc Figures, eograTed on vr^ud. In une hnndHiaie vulunie, royal 
OolavD. Price, S3, 00. 
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TiIMDSAY * BLAKISTONS Pi:Bl. I CATIONS. 
REESE'S ANALYSIS OF PHYSIOLOGY. 



Being n Condonspd Viow uf Ihe m-Mt i 
(t/T the Uee if StudenlH. By Jou* 
an<l Pharmacy in tho Pdnna<rlviiiiiii 
Secimd £ditiua, eii)iirgrd. Jn u'lO t 



o Will*' UoBpiuU,! 



FLINT ON FEVERS. 
CLINICAL REPORTS ON CONTINUED FKVEIl. Biiaed on a 
dred nnil Sixl^-fuur Cil^ps. wiih Hc.'mnrks on itio M'lniLpciiifiit 
idpntitvof Tjpliin and Typlioid Fcvur, BelapsinR Fever, Dinern 
Flint. M. D. Professor of Ihc Theory and Prftctiee of Medici 
LouUville, &a. te. In one Tulume, octavo. Pnoa $2.00. 



Annljtis of One ITtin- 
)f Continued Fever, the 
tis, &c, ta, Bj Austin 
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JAKEBON ON CHOLERA. 



:DEMIC cholera ; Bmbrncini; ita Causes, IliatorT, Lo^nl PrEferenoes, Non-Contar 
(ciousnciis, Symptoinaiolof;;. arid Pathnlagy. yiith uumpVli? Dieaectiona and Viii.8aotioDH. 
Alan, Observntioni HhoniDe n Chuloraio Conatitutioti of the Atmotpbere, Views of iti 
TreAtinent. eta. etc. By IIokatio 0. Jxutaos, H. D., etc. of Bulliinore. Id one vol. 
Price, $1.25. 



HASTINGS ON YELLOW FEVER. 

aa, Patbologj, and Treatment. 
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REESE'S AHERICAN MEDICAL FORKVLARY. 

Bri^I np"n the United States and Briliah Pharmaeopccins ; including al«0 immernui) 
Suindnrd FormuiiB, derived from Amfldcan and European Aulhorilien, together with 
the Medical PrupertieB and tines of Medicines; Pi>i«oiiti, their Antidotes, Tests, etc. 

iBy John J. Rebss, M. D., Profeasor of Medical Chemistry. One Tol. Price, $1. 



REESE'S BYLLABUS. 
YLLACDS OF THE COURSE OF LECTURES ON MEDICAL CHEMISTRY, 
1 in the Medical Department of Pennsylvania College, by JottH J. REeee, M. D., 
r of Chamislry, eto. One toI. Price, $1, 



COZE'S WRITINOS OF HIPPOCRATES AND OALEN. 



JEpitorn.ced and tendered into English, by JonK RcnHiN Coxt. M. D., formerly 
in the (Joiiersity of PeaasylvaniD, ete. Id one handsome Tuiume. ootavD. FYica, 
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COXFORrs THOHBONIAN PRACTICE OF XEDICINE. 
Uptdd HI well to the CJkg of Families aa to that of the Prnclitioncr. With Practical 
Erections for adminintering Thorasonian Medicines, includinj; tho 
f BdminiaieriDe Vapour-Baths. BmeliiiB. etc. and n Materia Medic 
iFork. By J. W. CoarosT, H. D. Siith EdiUon, ootftrc, Prica, $3. 



LINDSAY Jl liLAKISTON*"S I'UBLICATIONS. 

SE BOISKOKT'S HALLUCIKATIONS. 

A New and Cheaper Edition. Price, only $2, 

A HTSTORT OF APPARITIONS. VISIONS, DREAMS. ECSTACtES. MAGXCTfS] 
AND SOMNAMBULISM. Bj M. BRieRM w: Boismont. Tmi.bted from T 
S«cond French EdiLinn. In oas Tolnme, ocuro. Prioe, t2. 
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KAYO'S FOFULAB SITFEBSTITIORS, 

And the Trutha cunlnmed thereiD, with tin Arcount of Mcsineriim. By IlEitBXRT Mil 
U.D.. Prof^nsor of CoiujmrniiTc Analumj in tha Kojiol Culiege uf SurgooDs, Loodi 
One »ol. 12iB0. Price. i5 cpnta. 



HATO-S PHILOBOPHT 0? LITIHG. 

:j IIcRBiiiT Mjito, M.D. From the Third Lonilon Edition. In one Tulame. Pnor, 75 cU. 



PBACnCAL MDTERALOOY, AMATTNO A imnH6, 

WITH A DESCRIPTION OF TOE USEFUL MINERALS, nnd InWuctioita for 



KinipleBt Methods. Bj Fbkbeiiick On:iiii»N. Minidg E»^i 
author uf " Mnnufrtcliirc of Iron," and other worki of applied scienoe. Prioe 7S " 
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WRIGHTS AKERICAN PKACTICAL EECEIPr BOOlt 

FOB THE HOUSEKEEPER. AGRICPLTURIST. MAKtFACTUBER AND DRUGOISK 
MDMinitig 3000 Receipts, in nit the Useful and iKimeBtie Arw. Bv A. S. WktaBT. M.l» 
In one volume, cloth. Prica 21 .00. 



KXTRTEN OR SOAPS ABD CAHDLE8. 

rm ART OF MANDFACTCBING SOAPS, including the mon recent 
tbo boM mellii'de for making nil kind* of itard, Sof^ ftnd Toilet Sotipi. 
Soitp, Mid othtn. oooaEsrjr in the miinurmctiire of Cloth*: with rvcrijlitl 
TraMpun-nl ami Cnmphene Oil Candlcn. By Pniur Kirarcv. Pracl' 
Candlo maker « CuUigne on the Rhine, I »oL, 12ino. Price, $1. 






r^ LINDSAY A BLA KISTON-S PUBLICATIONS. 

BEASLET'S DRUOQISTS' RECEIPT-BOOK. 
T?te Third Edition now Ready. 



■ 200 NEW FORMS, RECEIPTS, AND PROCESSES; 

Contninins Numerona Recipes for Pnteiit and Pmprictnry Medicines, Drugj;isto' Ni 
tnims. Ao., ke., Fiictitioua Mineral Watere, and PciwdcrB Tor Prefinrinc tliGm. Also,' 
NiiraerouB Recipes for PerTumciT, Cosmetios, BcTeragei, Dietetic ArtioTcs. aad Cundi- 
menta. Trade Chemionls, Miscolfaneoua Compiiunda, used in the Art«, Dnmeellc Eco- 
Domy, ix.; with mnnT other Uveful Tables and Mcmoriuida. Also, a Coniout Vet«r 
rinarj Foruuln and Materia Medica. La. B; IlEnar BcisLir. Third (imprOTed) 
Edition. In one volume. Prise, $1.50. 
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BEASLET'S FOB H VL ART.— (NewEdiUon:) 

A COMPASION TO THE "DRCQ0IST3' RECEIPT - BOOK." 

THE MEDICAL FOBMDLARY; comprising Stnrdar J and Approved Formulw for H 

Pmpamlioni and Compnunds empUiyed in Medical Practice. B; Henrv Bcasli 

Seuund American, frum the Siitli Londm), Editioo, lu oao volume. Price. $1.50. 




BEASLET'S PRESCRIPTION-BOOK. 
TirP, BOOK OK PRKSFRIPTION'S: contnining T«o Th.u^nnd, Nino IIundTed I 
^eriptioM, cullcel.'d from the Practic ..f rhe most Kmiiient PlijHid.iiiB and Surge 
By Hevky Bbislkv, Author of - Tbe M*di.-iil Furnmlnrj." " The Droggi^ts' Rweipt 
buok," ttc. hi. In one Tolame, daodeuimo. Priae, $1.50. 




B&AHSTON'S HAin}-B0OE OF PRACTICAL RECEIPTS 

EVERY -DAY tT S E . 

A Manoal for the Chentirt, Dram;ist, Medical Pnwtitioner, to. *o. Comprising the OS 

tial Med icinea, their Dses.ftod Modes of Preparation, and Formulfe for Trade PrBraratioi 

Uineral W&tera, Powdara, BeTerni;e!i, Dietetic Artioles, Perfumerr, ic. ; with m Q 

~ of Medical and Chemical Teroia, and a copioua ludex. Bj Tbohu F. Bi.- 

Ihe Second B«Tiaed ud Enlarged Edition. In one Tolame, 12ino. Piiot, 



1.IND8AY A BLAKISTON'S PUBLICATIONS. 

AN IMPORTANT WORK FOK 

DRUGGISTS, CHEMISTS, AND MANUFACTURERS. 

A NEW AND OEEATLY ENLAEOED EDITION, . 
Vltli evar fiOO Illtiitrktleai. 

CHEMICAL AKD PHARMACEUTICAL MAMPULATIO: 

A MANUAL OF THK 

CHEMICAL AND CHEMICO-MECHANICAL OPERATIONS OF THE LABORATORY. 

By CtMl'BELL MoBFiT, ProrpHsnr of Annlytio and Applied ChflmlBlry in Ibo V 
oC MftrvUuJ, B^pistcd b; Clirknck MonriT, AsslElant Mcitcr and Ri 
Slutea Assay Offica. 

One volume, rojal octiTo, Price, $4. 
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nOAD AND MORFIT'9 CHEHICAL ANALYSIS,' 



QUALITATIVE AND QCANTITATIVE. By IIksht M. No.d. LpcIuw en CI 

M St. HeoTse'a Ilo-itiital, Ac. And CiHrnR!.). Murtit. Praocicnl nnil AnKljrtiiwI Chem- 
ist. With Illastriiliflns. One Voiuine, 8vo.' Priue. tl.50. 



RAND'S HEDICAL CHSMISTRT. 






AS O0TLINB OF MKDICAL CHEMISTRY, for the Dse of Siudeol*. Bj B. BawtMm 
BiSD. M. D., professor of ChemiBlry in the Philadelphia CoUego of If'- '-- -- 
One Tolume, 12m9. Prio«, |1.' 



THE WHOLE ART OF FEBFUHEKT. 
With DliutratiDiu. 

THE ART OF PERFDMEIiy. AND METHOD OF OBTAINING TJE 0D0R9 OF" 
PLANTS, with Initruotiona for the Manufnoturo of ParfumeB for tha Handkerchief 
Sernted Powders, Odorous Vinegurs, Denlifrioas, Pomntuna, CoHmetiques, Ptrfumed 
SuFip, Jtc. With sn Appendix, on the CuIotb of PioirflrB, Artificial Fruit, to., k<i. B; 
G. W.SBPTiiins PiESSE, Authorof "The Odors of Flowers," *a., Ac, Quodecimn. PHm 
81-25. ^ 

"Th* toIdhh Ii Nplita vltb inlnmljlr InfbnniUnn. tnartjn) In • pldo, tnedon nunnrr. trmt tram mi) Uobnlgdi 
iloilili Ibnnulu nhembj aaj L»<) an itp hnr tallrt ladtn wiUi luimlaui petlama it > nertl) nanlad nut, ig 
iiu. Tbi tiDflk li •;!] UJuntntal. ■□<! oe ibluk oould In iiii ■mpnbla glli iDsitiyUdj, li<iuHk«p« or 



WYTHE'S MICR08C0PIST-8 MANUAL. 
A New, Bevised ftnd Enlarged Edition. 

"~ - -- BT.rosipn H. WvTKia, M.im 



DABLINOTOH'S FLORA CESTBICA; 

OR, HF.RBOBIZ1N0 COMPANION. ContnininR all the Plants of the Middle Si 

their LinnteuQ ArraoKt'oient. a Gkiisarv of BntanimtJ Termn, n complete Index, at 
Bt WrLUAM Darlikotoh, M. D. The Third Edition, enlarged. One Tolunie, " 
PriM, $2.25. 

ETAH'S PHILOSOPHY OF HAHRIAQE, 
In itfl Socinl, Moral, and Phvsinal Rplaiiom. with nn Account of the Di«ita»e» of 
Oonito-Drinnrj Orjiinj, Thf Phv-ioh-c "f Oi-nnrslinn in the Animtil nnd VecMi 
ktnRdoim. 4e.. 4c. By Micbaki. Rtan, M, D.. Momher of th" Rival Colkge of Pbyi 
cian« und Surisieuns in London, &o. One rolnme. 12mn. Price, 75 cent«. 

'oKlriiUBL iiiM»f.»»-T •.™orh «( Iki .nl^uH -hich W wn- ^Ihmi nf .tglMhl —n. inunm-wl ..Ih uitfiU mMHA 

WALKER ON INTEHMABRI AOE, 

?r the mode in whinh. and the eaas'-s whj. Bnantj. Ilxallh and Intellect result from ai 
tain Onions, ami IVfortnlty, Pieeaee and Tnianltv from rither». With lUuntratiOL.- 
y Alixam>rr Walkik, author of " Woman," " Seau^," to. In one volama, 12ib< 



F LINDSAY & BL AKISTQX'a PUBLICATIONS. ^| 
THE TAMILT, SHIP, 9 
MEDICIKE CHEST COMPANION, ■ 

A COMPENDIUM OF 
IWMESTIC MEDICINE, SCRfJERV, AND MATERIA MEDICA. with Direction* for 

Diet, and MaiiftKeraent of the Sick-Hnnm : Pl'iin Ral'" fir ihe Administration of Medi- 
f'uieii. tlieir PropcniPB and Doses ; Oenernl BuIrh for BulhioR, and for (he Treatmanl 
nf FrncturpB nnd Di«1ocatiqn8 ; nn Account of the Aaialic and Spnumodiu Cholera, and 
it? Proper Mode of Treatmnnt in the abnenca of Prfifi^fsionnl ansistaoce, 4r, *<. By 
PttAKCis GoBNiT Skith, M. D., pTofeBSor of the Inatitutea of Medicine in the Medical 
Depnrtmcnt of the PennRjlvania Cullege, ic. &c. 

A New Edition, in one volume, ocWto. Price, S3. 



UOBBIS ON SCARLET TE'TER. 

A A'no nnd Enlari/td Edition. 
LECTURES ON SCARLET FEVER. By Caspar Morris. M. D.. Ule I,«liir*r on 
tii^al Medicine in the Philadelphia Medical Institute, Fellow of tlie College of PI 
cions, Ac. &a. In prepnration. 
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CSAZGIE'S ANAT0H7. 

GENERAL AND PATIIOIXXilCAL ANATOMY. Pre-ientin? a full virw of the pr. 

Btftte of^Tiowlodge in these branches of science. Bj David Craioik. M.D.. F.R.S., 
Fellow of the Koyal College of Physicians, anihor of " Elnrocnla of tiic Pn%ctic« of 
PhvBJu," &c. &.e. The Second Edition, Revised and Iniprured. One voluinc, rani 
ocla»o. Price. $.1.00. 



HENLE'S PATH0L007. 
A TREATISE ON GENERAL PATHOLOGY. Bv Dr. J. liaNi.i. ProfcMor of Ai 

hnd Physioloc]: in lUidclherg College. Trancmied from llie German, by Hi 
Fre^tw. A.m., M.D. Id one volume, octavo. Price, $2,00. 
Prof; llnnti'i rtnincnt rhwHtei m > dl'IlngulphM nicdini Infhn-, nd u lh« 



HASTINGS' UINOB 81TRGHBT. 

THE PRACTICE OF SURGERY, rnclndio- BTindngioK-lheApplioafinn orDrt-wing,*.^ 

By JcH!* IIaktinds, M.D., Inle Lecturer on Opornrive SiirgcrT, Surgical AmtloaiT, Ac 

With 145 llluslrations. InonBTolume. Price. $1.50, 
tall (iH-RuilFBt will Snrl lti< rn^nriplmnf Svr^rTf dvlijiiil Id * >ln|ilB rnil rrmrltt pitontr; uiil «tinFflm» ux 
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KUBFHT-S OHEUISTBT. 
R STUDENTS. Adipted to 
u the United Swii's. Uy Juun 0. Mvhpbt, JW. 



4 REVIEW OF CHEMISTRY FOR STUDENTS. Adinted to the Coomm •■ TancUti 
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LINDSAY A TILAKISTON'S PUBLICATIONS. 

A Book for every Farmer and every Farmer's Son. 

A MANUAL 

SCIENTIFIC AND PRACTICAL AGKICULTUREl 

THE rhu AND THE SCHOllL. 
Bt J. L. CAMPBKL],, A.M., 



tuily or ixtiinl of whtc 



In tba imtdHt, ii«l rrtn. iltli « 



CONTENTS. 



U SfmbuU, eiiiuHl*Bti, ■&] Si 



With DDioerout IllDntratiotiB, In one volume. Price, tl. 



THE EABTH AND THE WORD: 

GEOIOGY FOK BIBLE STBBSNTS. 

WITH A OOLORKD MAP OF PALESTINE. 

Bv 8. R. PATTISON, F.O.S. 
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, 16m. 



Price, 63 c 



THE PEINCIPLES OP BOTANY: 

A8 EXEMPLIFIED IN THE CRYPTOGAMIA. 

FOR THE USE OF SCHOOLS. COLLEGES, * 

Br HAKLAND COULTAS, BotaniBi. 

One volome, IQmo., with Itlaatratiaiu. Price, 50 teal 




LINDSAY A BLAKlSTO.VSt PUB £.10 ATI OSS. 

BANKING'S HALF-YEAllLY ABSmf 

MEDICAL SCI£NCES. 

B Cnam or tbe Medical Journals of Great Britain, France, Genu!, 
and llie United^siates. 

(Sent PoBlnge Free, vhen Pud for in AdTancfc) 
Nu7nber 29 now Eeadt/. 
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THE BRITISH AND FOREIGN MEDICO- CHIItrBOICAL RETfll 

A Qnarteiiy Journal of Practical Medicine and Sui^ery. 
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THE LONDON JOtTRNAL OF HICROSCOPICAZ. SOISHCB, 
Including the TrftDiactioD* of i)ie Miaroacnpical S^ciel; of Iiondon, Orlj^Uul O^M 
tiona on Microscopical Science. Translaiiuna. Keviun^ ftc. Ac, Edited bv £*>■) 
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